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INTRODUCTION

Thank you for purchasing the Mitsubishi Motion Controller/Personal Machine Controller. This instruc-
tion manual describes the handling and precautions of this unit. Incorrect handling will lead to
unforeseen events, so we ask that you please read this manual thoroughly and use the unit correctly.
Please make sure that this manual is delivered to the final user of the unit and that it is stored for
future reference.

Precautions for Safety

Please read this instruction manual and enclosed documents before starting instaliation, opera-
tion, maintenance or inspections to ensure correct usage. Thoroughly understand the machine,
safety information and precautions before starting operation.

The safety precautions are ranked as “Warning" and "Caution" in this instruction manual.

When a dangerous situation may occur if handling is mistaken leading
@ WAR NING to fatal or major injuries.

When a dangerous situation may occur if handling is mistaken leading
& CAUTION to medium or minor injuries, or physical damage.

Note that some items described as cautions may lead to major resuits depending on the
situation. In any case, important information that must be observed is described.




For Safe Operations

1. Prevention of electric shocks

{> WARNING

@ Never open the front case or terminal covers while the power is ON or the unit is running,
as this may lead to electric shocks.

@ Never run the unit with the front case or terminal cover removed. The high voltage terminal
and charged sections will be exposed and may lead to electric shocks.

@ Never open the front case or terminai cover at times other than wiring work or periodic
inspections even if the power is OFF. The insides of the control unit and servo amplifier are
charged and may lead to electric shocks.

@ When performing wiring work or inspections, turn the power OFF, wait at least ten minutes,
and then check the voltage with a tester, etc. Failing to do so may lead to electric shocks.

@ Always ground the control unit, servo amplifier and servomotor with Class 3 grounding. Do
not ground commonly with other devices.

@ The wiring work and inspections must be done by a qualified technician.

Wire the units after installing the control unit, servo amplifier and servomotor. Failing to do

so may. lead to electric shocks or damage.

Never operate the switches with wet hands, as this may lead to electric shocks.

Do not damage, apply excessive stress, place heavy things on or sandwich the cables, as

this may lead to electric shocks.

Do not touch the control unit, servo amplifier or servomotor terminal blocks while the power

is ON, as this may lead to electric shocks.

Do not touch the internal power supply, internal grounding or signal wires of the control unit

and servo amplifier, as this may lead to electric shocks.
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2. For fire prevention

/\ CAUTION

A\ Install the control unit, servo amplifier, servomotor and regenerative resistor on inflammable
material. Direct installation on flammable material or near flammable material may lead to
fires.

A\ If a fault occurs in the control unit or servo amplifier, shut the power OFF at the servo
amplifier’s power source. If a large current continues to flow, fires may occur.

M\ When using a regenerative resistor, shut the power OFF with an error signal. The regenera-
tive resistor may abnormally overheat due to a fault in the regenerative transistor, etc., and
may lead to fires.

A\ Always take heat measures such as flame proofing for the inside of the control panel where
the servo amplifier or regenerative resistor is installed and for the wires used. Failing to do
so may lead to fires.




3. For injury prevention

/N CAUTION

Do not apply a voltage other than that specified in the instruction manual on any terminal.
Doing so may lead to destruction or damage.

Do not mistake the terminal connections, as this may lead to destruction or damage.

Do not mistake the polarity (+/-), as this may lead to destruction or damage.

The servo amplifier's heat radiating fins, regenerative resistor and servo amplifier, etc., will

be hot while the power is ON and for a short time after the power is turned OFF. Do not
touch these parts as doing so may lead to burns.

Always turn the power OFF before touching the servomotor shaft or coupled machines, as
these parts may lead to injuries.

/N Do not go near the machine during test operations or during operations such as teaching.
Doing so may lead to injuries.

> PR B

4. Various precautions

Strictly observe the following precautions.
Mistaken handling of the unit may lead to faults, injuries or electric shocks.

(1) System structure

/N CAUTION

/N Always install a leakage breaker on the control unit and servo amplifier power source.

/\ If installation of a magnetic contactor for power shut off during an error, etc., is specified in
the instruction manual for the servo amplifier, etc., always install the magnetic contactor.
Install an external emergency stop circuit so that the operation can be stopped immediately
and the power shut off.

Use the control unit, servo amplifier, servomotor and regenerative resistor with the combi-
nations listed in the instruction manual. Other combinations may lead to fires or faults.

If safety standards (ex., robot safety rules, etc.,) apply to the system using the control unit,
servo amplifier and servomotor, make sure that the safety standards are satisfied.

If the operation during a control unit or servo amplifier error and the safety direction
operation of the control unit differ, construct a countermeasure circuit externally of the
control unit and servo amplifier.

In systems where coasting of the servomotor will be a problem during emergency stop, servo
OFF or when the power is shut OFF, use dynamic brakes.

Make sure that the system considers the coasting amount even when using dynamic brakes.
[n systems where perpendicular shaft dropping may be a problem during emergency stop,
servo OFF or when the power is shut OFF, use both dynamic brakes and magnetic brakes.
The dynamic brakes must be used only during emergency stop and errors where servo OFF
occurs. These brakes must not be used for normal braking.

The brakes (magnetic brakes) assembled into the servomotor are for holding applications,
and must not be used for normal braking.

Construct the system so that there is a mechanical allowance allowing stopping even if the
stroke end limit switch is passed through at the max. speed.

Use wires and cables that have a wire diameter, heat resistance and bendmg resistance
compatible with the system.
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/\ CAUTION

N\ Use wires and cables within the length of the range described in the instruction manual.
/N The ratings and characteristics of the system parts (other than control unit, servo amplifier,

servomotor) must be compatible with the control unit, servo amplifier and servomotor.

/N Install a cover on the shaft so that the rotary parts of the servomotor are not touched during

operation.

AN\ There may be some cases where holding by the magnetic brakes is not possible due to the

life or mechanical structure (when the ball screw and servomotor are connected with a timing
belt, etc.). Install a stopping device to ensure safety on the machine side.

(2) Parameter settings and programming

/N CAUTION

A
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Set the parameter values to those that are compatible with the control unit, servo amplifier,
servomotor and regenerative resistor model and the system application. The protective
functions may not function if the settings are incorrect.

The regenerative resistor model and capacity parameters must be set to values that conform
to the operation mode, servo amplifier and servo power unit. The protective functions may
not function if the settings are incorrect.

Set the mechanical brake output and dynamic brake output validity parameters to values
that are compatible with the system application. The protective functions may not function

_if the settings are incorrect.

Set the stroke limit input validity parameter to a value that is compatible with the system
application. The protective functions may not function if the setting is incorrect.

Set the servomotor encoder type (increment, absolute position type, etc.) parameter to a
value that is compatible with the system application. The protective functlons may not
function if the setting is incorrect.

Set the servomotor capacity and type (standard, low-inertia, flat, etc.) parameter to values
that are compatible with the system application. The protective functions may not function
if the settings are incorrect.

Set the servo amplifier capacity and type parameters to values that are compatible with the
system application. The protective functions may not function if the settings are incorrect.
Use the program commands for the program with the conditions specified in the instruction
manual. .

Set the sequence function program capacity setting, device capacity, latch validity range,
I/0 assignment setting, and validity of continuous operation during error detection to values
that are compatible with the system application. The protective functions may not function
if the settings are incorrect,

Some devices used in the program have fixed applications, so use these with the conditions
specified in the instruction manual.

The input devices and data registers assigned to the link will hold the data previous to when
communication is terminated by an error, etc. Thus, an error correspondence interlock
program specified in the instruction manual must be used.

/\ Use the interlock program specified in the special function unit’s instruction manual for the

program corresponding to the special function unit.




(3) Transportation and installation

/\ CAUTION
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Transport the product with the correct method according to the weight.

Use the servomotor suspension bolts only for the transportation of the servomotor. Do not
transport the servomotor with machine installed on it.

Do not stack products past the limit.

When transporting the control unit or servo amplifier, never hold the connected wires or
cables.

When transporting the servomotor, never hold the cables, shaft or detector.

When transporting the control unit or servo amplifier, never hold the front case as it may
fall off.

When transporting, installing or removing the control unit or servo amplifier, never hold the
edges.

Install the unit according to the instruction manual in a place where the weight can be
withstood. ,

Do not get on or place heavy objects on the product.

Always observe the installation direction.

Keep the designated clearance between the control unit or servo amplifier and control panel
inner surface or the control unit and servo amplifier, control unit or servo amplifier and other
devices.

Do not install or operate control units, servo amplifiers or servomotors that are damaged or
that have missing parts.

Do not block the intake/outtake ports of the servomotor with cooling fan.

Do not allow conductive matter such as screw or cutting chips or combustible matter such
as oil enter the control unit, servo ampilifier or servomotor.

The control unit, servo amplifier and servomotor are precision machines, so do not drop or
apply strong impacts on them.

Securely fix the control unit and servo amplifier to the machine according to the instruction
manual. If the fixing is insufficient, these may come off during operation.

Always install the servomotor with reduction gears in the designated direction. Failing to do
so may lead to oil leaks.

Store and use the unit in the following environmental conditions.

. Conditions
Environment
Control unit/servo amplifier Servomotor
Ambient 0°C to +55°C 0°C to +40°C
temperature (With no freezing) (With no freezing)

. . .| According to each instruction 80%RH or less
Ambient humidity manual. (With no dew condensation)
Storage According to each instruction —20°C to +65°C
temperature manual.

Indoors (where not subject to direct sunlight).
Atmosphere No corrosive gases, flammable gases, oil mist or dust must exist.
Altitude 1000m or less above sea level.
Vibration _ According to each instruction manual.




/N CAUTION

/N When coupling with the synchronization encoder or servomotor shaft end, do not apply
impact such as by hitting with a hammer. Doing so may lead to detector damage.

/N Do not apply a load larger than the tolerable load onto the servomotor shaft. Doing so may
lead to shaft breakage.

/N When not using the unit for a long time, disconnect the power line from the control unit or
servo amplifier.

VAN Place the control unit and servo amplifier in static electricity preventing vinyl bags and store.

/N When storing for a long time, contact the Service Center or Service Station.

(4) Wiring

/\ CAUTION

/\ Correctly and securely wire the wires. Reconfirm the connections for mistakes and the
terminal screws for tightness after wiring. Failing to do so may lead to run away of the
servomotor.

/N After wiring, install the protective covers such as the terminal covers to the original
positions.

/\ Do not install a phase advancing capacitor, surge absorber or radio noise filter (option
FR-BIF) on the output side of the servo amplifier.

/N Correctly connect the output side (terminals U, V, W). Incorrect connections will lead the
servomotor to operate abnormally.

A\ Do not connect a commercial power supply to the servomotor, as this may lead to trouble.

/N Do not mistake the direction of the surge absorbing
diode installed on the DC relay for the control signal
output of brake signals, etc. Incorrect installation may
lead to signals not being output when trouble occurs or
the protective functions not functioning.

A\ Do not connect or disconnect the connection cables
between each unit, the encoder cable or sequence ex- Control ‘;‘gﬁ:}
pansion cable while the power is ON.

A Securely tighten the cable connector fixing screws and fixing mechanisms. Insufficient fixing
may lead to the cables combing off during operation.

/N Do not bundle the power line or cables.

Servo amplifier

VIN
(24VDC)

(5) Trial operation and adjustment

/N CAUTION

/N Confirm and adjust the program and each parameter before operation. Unpredictable
movements may occur depending on the machine.

/\ Extreme adjustments and changes may lead to unstable operation, so never make them,

/N When using the absolute position system function, on starting up, and when the controller
or absolute value motor has been replaced, always perform a home position return.




(6) Usage methods

/N\ CAUTION
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Immediately turn OFF the power if smoke, abnormal sounds or odors are emitted from the
control unit, servo amplifier or servomotor.

Always execute a test operation before starting actual operations after the program or
parameters have been changed or after maintenance and inspection.

The units must be disassembled and repaired by a qualified technician.
Do not make any modifications to the unit.

Keep the effect or magnetic obstacles to a minimum by installing a noise filter or by using
wire shields, etc. Magnetic obstacles may affect the electronic devices used near the control

unit or servo amplifier.
Use the units with the following conditions.

ltem Conditions
Input power According to the separate instruction manual.
Input frequency According to the separate instruction manual.

Tolerable momentary

power failure According to the separate instruction manual.

(7) Remedies for errors

/N\ CAUTION

A
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If an error occurs in the self diagnosis of the control unit or servo amplifier, confirm the
check details according to the instruction manual, and restore the operation.

If a dangerous state is predicted in case of a power failure or product failure, use a
servomotor with magnetic brakes or install a brake mechanism externally.

Use a double circuit construction so that the magnetic brake operation circuit can be
operated by emergency stop signals set externally.

If an error occurs, remove the cause,  gnut off with servo ON signal OFF, g 0 e it e
secure the safety and then resume op-  alarm, magnetic brake signal. emer;en"c"; stop
eration. signal (EMG).
The unit may suddenly resume operation Servo motor "

after a power failure is restored, so do not RA1  EMG

go near the machine. (Design the ma- Magnetic o—aX o—<
chine so that personal safety can be en- brakes 24VDC
sured even if the machine restarts

suddenly.)

(8) Maintenance, inspection and part replacement

/\ CAUTION

A
A

A
A

Perform the daily and periodic inspections according to the instruction manual.

Perform maintenance and inspection after backing up the program and parameters for the
control unit and servo amplifier.

Do not place fingers or hands in the clearance when opening or closing any opening.
Periodically replace consumable parts such as batteries according to the instruction manual.
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/\ CAUTION

Do not touch the lead sections such as ICs or the connector contacts.

Do not place the control unit or servo amplifier on metal that may cause a power leakage

or wood, plastic or vinyl that may cause static electricity buildup.

Do not perform a megger test (insulation resistance measurement) during inspection.

When replacing the control unit or servo amplifier, always set the new unit seltings correctly.

When the controller or absolute value motor has been replaced, carry out a home

position return operation using one of the following methods, otherwise position

displacement could occur.

1) After writing the servo data to the PC using peripheral device software, switch on the
power again, then perform a home position return operation.

2) Using the backup function of the peripheral device software, load the data backed up

before replacement.
/N After maintenance and inspections are completed, confirm that the position detection of the
absolute position detector function is correct.
/\ Do not short circuit, charge, overheat, incinerate or disassemble the batteries.
A\ The electrolytic capacitor will generate gas during a fault, so do not place your face near
the control unit or servo amplifier.

A\ The electrolytic capacitor and fan will deteriorate. Periodically change these to prevent
secondary damage from faults. Replacements can be made by the Service Center or Service

Station.
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(9) Disposal

/\ CAUTION

/\ Dispose of this unit as general industrial waste.
A\ Do not disassemble the control unit, servo amplifier or servomotor parts.
A Dispose of the battery according to local laws and regulations.

(10) General cautions

/N CAUTION

A\ All drawings provided in the instruction manual show the state with the covers and safety
partitions removed to explain detailed sections. When operating the product, always return
the covers and partitions to the designated positions, and operate according to the instruc-
tion manuali.

A\ Under no circumstances will Mitsubishi Electric be liable or responsible for any consequen-
tial damage that may arise as a result of the installation or use of this equipment.

All examples and diagrams shown in this manual are intended only as an aid to understand-
ing the text, not to guarantee operation. Mitsubishi Electric will accept no responsibility for
actual use of the product based on thess illustrative examples.

Owing to the very great variety in possible applications of this equipment, you must satisfy
yourself as to its suitability for your specific application.

- VIl -



TABLE OF CONTENTS

[1. OVERVIEW 1-1to1-5 |
[2. PERFORMANCE SPECIFICATIONS 2-1 |
|3. POSITIONING SIGNALS 3-1to 3-9 1
3.1 Internal Relays (M).......ocoi ittt ettt v e e e sa e st e s aressa s e sssesas e sssesesrrsssesesseestenssstenseeneneasean 3-1
3.1.1 Orthogonal JOG start command flags (M1760 to M1765, M1768 to M1773, M1960 to M1965,
M1968 to M1973)---- Signals from SCPU t0 PCPU........couvieeeee ettt vtes e e seneeneens 3-3
3.1.2 Single step valid/restart flags (M1776, M1777, M1976, M1977).--. Signals from SCPU to PCPU.......... 3-4
3.1.3 Orthogonal stroke limit invalid (M1778, M1978).... Signals from SCPU to PCPU ........ccccceeveievecuennnnne. 3-4
3.2 Data REGISIEIS (D) .cuerreeeeeeeniireeeriereecrtrrtesr et e seerstee st e st s et s e s beeessesbaeanses b eea b e st e be st et s ent e et eenesarees et rea b e s nesanes 3-5
3.2.1 Machine monitor data areas (D600 to D759)---- Data from/to PCPU and SCPU ......ccccvvevvvrerererenenne 3-7
I4. POSITIONING CONTROL PARAMETERS 4-1to 4-4 I
4.1 SYSIOM SIUP....c.ci ettt e e sr et e s e st s s e st e s e ket e ae et e st nereesrenaesararearentane e st sanenenren 4- 1
41,1 SYSBIM SBIUP ....cuiiiieic ettt a et et e e s er s e st e e ss e st v e s sessa e srsssnastseennnseessaneesnsnesnnesnons 4- 1
4.1.2 MAChING SBIUP ...ttt sttt s e r e e sae st e esa b e s sn s ree e e ere et stesbeeensnnsnneneens 4- 2
4.2 MaChiNg CONSIANLS .....coiuireiiiiiitriieis et s et et er s et e e sar e e s e e e et e s et e e st e s as e seenresss sesseeseensensenesnrsesanen 4- 3
4.2.1 MaChINE CONSTANT T....couiiiiiiiiict et rtecar e s s e e s e s e st e e s s s e es e e se s saaessatsarsassansnsesssoresnnennrns 4-3
4.2.2 MaChing CONSTANE 2........cciiiiieiii ittt st et st s e v e e ae e resres et sr e e bsateneaneess et asarasasssonen 4- 3
{5. SEQUENCE PROGRAM 5-1t05-3 |
5.1 Notes on Creating A SEQUENCE ProOgramM..........ccciiiiiieceeirereeeresseeeesertsvaetasses e srssassesssssassessrssssessrasessssassassas 5-1
5.2 Machine Start Request INStruction (SVST MC).c ..o reiiiirecerrtrceertriecietiesiestetesssersseeessessesessssaessessessessessessnas 5-2
|6. SERVO PROGRAM FOR POSITIONING CONTROL 6-1 to 6-14 l
6.1 Three-dimensional Interpolation CP CONIIOL............ccviiiiiiiireiieererercree s s e sssssstaesestess e ves s snss s srnennees 6- 1
6.1.1 Start, passing points, end specifications of three-dimensional Interpolation CP control ...........ccccevu... 6- 1
6.1.2 Specification of passing points using the repeat iNStruction............c..ccoceeeceneeeccccriecnie s 6- 9
6.2 Specification of Point BIOCK fOr POSItIONING........cccocvveciireeieecerece sttt ettt et eeste st sanssanesrseesseseas 6-14
6.2.1 Indirect setting method by Word device (D, W) .....ccovceireeecereete s et s e en e s e sn s besaesrenns 6-14
7. AUXILIARY AND APPLICATION FUNCTIONS FOR THE MACHINE CONTROL 7-1to 7-6 !
7.1 - Orthogonal Limit Switch Qutput FUNCHON ..........ccoriiiiirir ettt e naren 7-1
7.1.1  Orthogonal limit switch output data..........ccccoiiiiicee et s ae e s s 7-1
7.1.2 Orthogonal limit SWitch oUtPUL fUNCHON......c..ccvie ettt en e en 7- 1
7.2 OVEITIAE FUNCHON ...ttt rir s s e te e st e e e e e saeeeme e seea b e et e vasesre e e st e st e bassearseasseassenseensansnes 7-5
7.3 SiNgIe SEP OPOIAtiON......oiviiiiiiiceieeetecert ettt e e st mrre s st e crsree s s et st oreerassesssessesesrsersensonrarestesbeeasanssssnssans 7- 6
| APPENDICES APP-1to APP-28 |
APPENDIX 1 SCPU ERROR CODE LIST ...ttt ceerre e siss e sae e sste s eeseee e e e esn e ssne s snsonssesaesnsannes APP- 1
1.1 SCPU EITOr €ode LiSt....cueiiie ettt rcetretetscteesee e ses sresstesses s sess e ssssse s s sassssenesra st smsssesseenesenenne APP- 1
APPENDIX2 ERROR CODES STORED BY THE PCPU ...t st ee e st n s APP- 4
2.1 Servo Program Seting EITOrS........ccceriiivviiincr e seesiese e sessese s seseee s esn s e sssasessse e s snseeesnsn APP- 7
2.2 MINOT EITOIS ..ttt ssee st stt st st et s et e e e e et s e e e eaesaesesanesesasantesesaesatenesaesaetanassreenesanen APP-10
2.3 MJOT EITOT vttt st cen et res ettt st et et et e e e aean b ene st aatebeasebea s e st et satetasbnenreneerenns APP-14

b S 1T Vo T8 ¢ (o £SO APP-17






1. OVERVIEW

1.

OVERVIEW

This manual describes the parameters, dedicated devices used for positioning as well as positioning
methods that are necessary for performing positioning control with the motion controller (SV51).
The following positioning control functions are available with the motion controller (SV51).

Applicable CPU

Positioning Control Axes

Machine Control Axes

Number of Machines

A171SCPU

4 axes

A273UHCPU (8 axes specification)

8 axes

4 axes

2

In this manual, the above CPU's are collectively referred to as servo system CPU.

The following software packages are used for system setup, servo parameter and servo program

setting, testing and monitoring.

o SW28RX-GSV51P software package} An abbreviated designation, GSV51P, is used for

o SW2NX-GSV51P software package

referring to these packages.

/N\CAUTION
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When designing the system, always construct any protection or safety circuit for preventing motion

controller-related problems externally.

Always ground printed wiring boards using the human body or a work bench when handling them
directly, as the board contains electronic components that are susceptible to static electricity.

Do not touch the electronically charged parts or electronic components of the product.

Set parameters within the ranges specified in this manual.

Use program instructions in the program under the conditions specified in this manual.

Use devices in the program under the conditions specified in this manual, as some devices are designed

only for certain applications.

e This manual describes the functions that are only available with the motion controller (SV51). For
the functions of the motion controller (SV13), refer to the programming manual of the SV13.
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1. OVERVIEW

[Performing machine control by using the servo system CPU]

Servo system CPU system

Control range of the SCPU
e i

Sequence program|---«----.««- Created and corrected by peripheral devices

Positioning execution command
Flnterlock condition of machine 1 (Input an interlock which
M2001 corresponds to one of the axes comprising machine 1.)
—— 34— "svst [mMc1] K16 |

Servo program number 16
Machine 1 (Start machine number)
Servo program start request

Servo program execution
request

1) In a sequence program, use an SVST MC instruction to set the start machine number
and servo program number.

2) When the SVST MC instruction is executed, an execution request is issued for the
program that corresponds to the servo program number specified in the PCPU.

(1) Create servo programs and positioning control parameters by peripheral devices.
(2) Use a sequence program (SVST MC instruction) for positioning and starting.
(a) Specify the start machine number and servo program number using the SVST MC
instruction.
1)  The servo program number can be set directly or indirectly (by using D or W registers).
2) The start machine number can only be set directly.
(b) Take an interlock by using start acknowledge flags (M2001 to M2004/M2001 to M2008).

(8) Perform the specified machine control by using the specified servo program.



1. OVERVIEW

Control range of the PCPU

: --------------------- Set and corrected by peripheral devices *1 :
: Servo program number 16 :
1 / (A program number specified by the SVST |
1 <K 16> | MC instruction) |
i |
| {CPSTART  XYZ ~<—T1— Servo instruction |
'} Speed 10000 (Specifies the positioning control method) |
] ]
| | ABS- Paositioning data that must be set !
I | Address P1 Data such as the positioning address I
: M code 10 (point block number) and positioning speed :
: CPEND Positioning data that are set as necessary :
—— | Dwell 200 Data such as the dwell time and M code — ,IES%/O ampliﬂer]

h 4

Point block '
e (Specifies the passing points in machine control)

{Point block) P1e——— Pgint block number 1 (passing point number)
X [ 1000000]

Y [ 7500000] World coordinate address

Z D500] The address in the spatial coordinates

Al 0 (world coordinates) at the tip of the machine tool
B[ 0] Address of the rotating shaft (angle),

FLG [ 0000] f«——— Sets the near rotation and rotation direction
of the rotation shaft

| Positioning control parametersl ---------- Set and corrected by peripheral devices *1

System setup — System data including the axis assignment and
machine configuration

Fixed parameter - Fixed data determined by the mechanical system,
etc.

Servo parameter — Data determined by the specifications of the
connected servo

Parameter block — Data used for accelerating and decelerating the
positioning control

Machine data — *2 Machine configuration data and data used for

performing orthogonal JOG operation

*2 ON/OFF pattern data for the orthogonal limit switch
output function

*1: The following peripheral devices can be used when started up with the GS[7]  P.
* IBMPC
* PC98
e A271DVP

*2: The JOG operation of a machine that generates in a three-dimensional coordinate system
represented by X, Y and Z axes, is called orthogonal JOG operation. The function that
performs limit switch output at each of X, Y and Z coordinate address is called orthogonal
limit switch output function.



1. OVERVIEW

[Performing orthogonal JOG operation by using the servo system CPU]

The orthogonal JOG operation of a specified axis of the machine can be performed by a
sequence program with the servo system CPU.
The following is an overview of the orthogonal JOG operation.

Servo system CPU system

Control range of SCPU

JOG speed setting command
Axis 1 interlock signal

M2001
{ | = { DMOVP K1000 D660H Set JOG speed

Orthogonal JOG operation
execution request

Forward JOG execution command | Setting complete flag*
M10 M1768
{1 | —34f —(M1760)+ ON/OFF of the X-axis forward
X orthogonal JOG execution flag
Reverse orthogonal JOG  (M1760) of machine 1
execution fiag (for interlock)

After setting the orthogonal JOG speed by a sequence program, turn ON the orthogonal

|
1 |
| |
| 1
| !
| 1
| |
| |
| 1
| |
] |
] |
: L—————TSET M10 ] Set the "orthogonal JOG speed :—
! !
] t
I i
| !
1 !
1 I
| I
1 I
i 1
| JOG operation execution flag (refer to Section 3.2.1). 1
I

(1) Set positioning control parameters using peripheral devices.

(2) By a sequence program, set the orthogonal JOG speed to the orthogonal JOG operation speed
setting register of each machine.

(3) Perform orthogonal JOG operation of the corresponding machine axis while the orthogonal JOG
operation execution flag is turned ON by the sequence program.
For the relationship between the machine number and the orthogonal JOG execution flags
(forward/reverse), refer to Section 3.2.1.



1. OVERVIEW

Control range of the PCPU

e
:] Positioning control parametersl ---------- Set and corrected by peripheral devices *1
|
1| System setup System data including the axis assignment and
: machine configuration .
| | Fixed parameter — Fixed data determined by the mechanical system,
| etc.
: Servo parameter — Data determined by the specifications of the
i connected servo
——i | Parameter block — Data used for accelerating and decelerating the
1 positioning control
: Machine data — Machine configuration data and data used for
| performing orthogonal JOG operation
I
|
L

ON/OFF pattern data for the orthogonal limit switch
output function

—P" Servo amplifier“
|| Servomotor II

*1: The following peripheral devices can be used when started up with the GSV5[_] P.
e IBMPC

* PC98
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2. PERFORMANCE SPECIFICATIONS

The performance specifications of the PCPU are shown in Table 2.1.

Table 2.1 PCPU Performance Specification List

(8 axes specification)

Item PCPU Performance and Specifications
A171SCPU 4 axes (2 to 4 axes simultaneous, 4 axes independent)
Control axes | A273UHCPU

8 axes (2 to 4 axes simuitaneous, 8 axes independent)

Control machines

Maximum 2 units

Interpolation function

Linear interpolation (maximum 4 axes), circular interpolation (2 axes), three-dimensional
circular interpolation (3 axes) .

Control system

PTP (Point To Point), speed control, speed switching control, fixed-dimension feed, uniform
speed control, position follow-up control, three-dimensional interpolation CP control

Electronic gear

Control unit mm, inch, degree, PULSE
Dedicated instructions (sequence ladder + servo program). Servo programs can be SFC
Language
programmed.
Capacity 5120 steps (A171SCPU/A273UHCPU)
Program - -
Positioning points Max'lr'nurn 1024 points e
Positioning data can be specified indirectly.
Setting method Set by an IBM PC or PC98 started up with the GSVSD P.
PTP: Select either the absolute system or increment system
Speed, position control, fixed-dimension feed: Increment system
Uniform speed control: The absolute system and increment system can be used
System simultaneously.
Position follow-up control: Absolute system
Three-dimensional interpolation PC control: The absolute system and increment system can be
used simultaneously. :
A command unit can be selected for each axis from the following four types.
Positioning Control unit { Command unit Address setting range Travel setting range
mm 10"
Position command — - 12_5 - ":1 —2147483648 to 2147483647
— — e 0to + 2147483647
degree x 10" degrees 0 to 35999999
PULSE PULSE —2147483648 to 2147483647
0.01 to 6000000.00 (mm/min.)
Speed command 0.001 to 600000.000 (inches/min.)
(command unit) 0.001 to 600000.000 (degrees/min.)
1 to 1000000 (PLS/s)
Acceleration/ Automatic trapezoidal Acceleration time 1 to 65535 (ms)
cce erat'lo acceleration/deceleration Deceleration time 1 to 65535 (ms)
deceleration
processing S-shape . S-shape ratio setting O to 100 (%)
acceleration/deceleration
) Backlash compensation (0 to 65535) x Position command unit (Convert the unit to PULSE. 0 to 65535 PULSE)
Compensation

Error compensation function for the actual travel relative to the command value.

Zero return function

Non-absolute position system: Selectable from the near point dog system and count system.
Absolute position system: Selectable from the data set system, near point dog system and
count system.

Jog operation/orthogonal JOG operation

] Available
function
Up to one manual pulse generator can be connected.
Manual pulse {A171SCPU Set the axis number to be controlled by a sequence program.
generator The smoothing scale can be set.
operz:mon A273UHCPU (8 axes Up to threg manual pulse generators can be connected.
function e Set the axis number to be controlled by a sequence program.
specification) .
The smoothing scale can be set.
M function The M code output function available.

Limit switch output function

8 points per axis. Up to 10 ON/OFF setting points can be set.

Orthogonal limit switch output function

8 points per coordinate. Up to 10 ON/QOFF setting points can be set.

Absolute position system

Used with a motor with an absolute position detector (Either the absolute system or increment
system can be specified for each axis.)

2-1
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3. POSITIONING SIGNALS

3.1 Internal Relays (M)

There are 2048 internal relays/latch relays in the A171SCPU (M/LO to M/L2047), while there are 8192
in the A273UHCPU (8 axes specification, M/LO to M/L8191).

Of these, the relays at the points M1560 to M1599, M1760 to M1799 and M1960 to M2047 are used
for positioning control, and their application is pre-determined as shown in Table 3.1.

Table 3.1 Internal Relay List
<A171SCPU/A273UHCPU (8 axes specification)>

Device Number Signal Name Signal Direction

M1560
to Unusable by the user PCPU - SCPU
M1599

M1760
M1761
M1762 Machine 1

M1763 Orthogonal JOG start command flag
M1764
M1765

Forward SCPU —» PCPU

Q| |>» |N|<|X

M1766
M1767

Unusable by the user -

M1768
M1769
M1770 Machine 1

M1771 Orthogonal JOG start command flag
M1772
M1773

Reverse SCPU —» PCPU

OJIm|>|N|<]|X

M1774
M1775

Unusable by the user —

M1776 Machine 1 single step valid flag
M1777 Machine 1 single step restart flag SCPU — PCPU
M1778 QOrthogonal stroke limit invalid

M1779
to Unusable by the user -
M1799

M1960
M1961
M1962 Machine 2

M1963 Orthogonal JOG start command flag
M1964
M1965

Forward SCPU — PCPU

Ol |>[IN|<]X

M1966
M1967

Unusable by the user -

M1968
M1969
M1970 Machine 2

M1971 Orthogonal JOG start command flag
M1972
M1973

Reverse SCPU - PCPU

QB> IN|<|X
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Table 3.1 Internal Relay List (Continued)

<A171SCPU/A273UHCPU (8 axes specification)>

Device Number Signal Name Signal Direction
M1974 Unusable by the user —
M1975
M1976 Machine 2 single step valid flag
M1977 Machine 2 single step restart flag SCPU — PCPU
M1978 Orthogonal stroke limit invalid
M1979
to Unusable by the user —
M1999

Table 3.1 Internal Relay List (Continued)

<A171SCPU/A273UHCPU (8 axes specification)>

Device Number Signal Name Signal Direction
M2000 PC ready SCPU - PCPU
M2001 (1 axis)
to Start acknowledge flag PCPU — SCPU
M2008 (8 axes)
M2009 All axes servo ON acknowledge flag PCPU — SCPU
M2010
to Unusable by the user —
M2011
M2012
to Manual pulse generator enable flag SCPU — PCPU
M2014
M2015 JOG simuitaneous start command SCPU — PCPU
M2016 Speed switching point specification flag
M2017
to Unusable by the user —
M2019
M2020 Start buffer full PCPU - SCPU
M2021(1 axis)
to Speed changing flag PCPU — SCPU
M2028 (8 axes)
M2029
to Unusable by the user -
M2040
M2041 System setup error flag PCPU — SCPU
M2042 All axes servo start command SCPU - PCPU
M2043
to Unusable by the user -
M2046
M2047 PCPU — SCPU

Option slot unit error

POINTS l

(1) The internal relays for positioning control will not be latched even within the latch range.
The internal relays for positioning control are represented as Mxxxx in this manual to indicate
that they are not latched.
(2) The following rule applies when the internal relays for positioning control are monitored by a
peripheral device:
In a peripheral device started with the GSV5[_]P, the relays are displayed as Mxxxx
regardless of the latch range setting.
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3.1.1  Orthogonal JOG start command flags (M1760 to M1765, M1768 to

M1773, M1960 to M1965, M1968 to M1973)
--------------- Signals from SCPU to PCPU

These flags are used for the orthogonal JOG operation of each axis that comprises the machine.
The orthogonal JOG operation of the corresponding machine is performed by a sequence program
while the orthogonal JOG start command flag is ON.

However, more than one axis cannot be started simultaneously.

When the orthogonal JOG start command flag is turned OFF, the machine decelerates and stops
within the deceleration time set by the parameter block.

Table 3.2 Orthogonal JOG Start Command Flag Areas
<A171SCPU/A273UHCPU (8 axes specification)>

Machine Number *1
Name
1 2
X Forward M1760 M1960
Reverse M1768 M1968
v Forward M1761 M1961
Reverse M1769 M1969
z Forward M1762 M1962
Reverse M1770 M1970
A Forward M1763 M1963
Reverse M1771 M1971
B Forward M1764 M1964
Reverse M1772 M1972
c Forward M1765 M1965
Reverse M1773 M1973

(1) Orthogonal JOG operation is performed in the address increase direction by a sequence program
while the forward orthogonal JOG start command flag is ON.

(2) Orthogonal JOG operation is performed in the address decrease direction by a sequence
program while the reverse orthogonal JOG start command flag is ON.

*1: The machine numbers shown in Table 3.2 are assigned in the system setup mode of a
peripheral device.

POINT I

Take an interlock by a sequence program in order to prevent the forward and reverse orthogonal
JOG start command flags from being turned ON simultaneously.
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3.1.2 Single step valid/restart flags (M1776, M1777, M1976, M1977)
--------------- Signals from SCPU to PCPU

These flags are used during three-dimensional interpolation CP control for stopping or restarting the
operation.
(1) Single step valid flag (M1776, M1976)
When the single step valid flag is turned ON, the operation decelerates and stops at the end of
the point at which the flag was turned ON.

(2) Single step restart flag (M1777, M1977)
When the single step valid flag is tumed ON, the operation that has been stopped is restarted by
turning ON the single step restart flag.

(3) For the details of single step valid/restart flags, refer to Section 8.4.

Table 3.3 Single Step Valid/Restart Flag Areas
<A171SCPU/A273UHCPU (8 axes specification)>

Machine Number *1
Name
1 2
Single step valid M1776 M1976
Single step restart M1777 M1977

*1: The machine numbers shown in Table 3.2 are assigned in the system setup mode of a
peripheral device.

3.1.3 Orthogonal stroke limit invalid (M1778, M1978)
--------------- Sig_jnals from SCPU to PCPU

Orthogonal stroke limit invalid signals are used for invalidating the stroke limit check by the orthogonal
stroke limit setting specified by "machine constant 2 setting" of "machine data setting."

o ON «rovveeenee Orthogonal stroke limit check is not performed.

e OFF -oooe Orthogonal stroke limit check is performed.

3-4
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3.2 Data Registers (D)

There are 1024 data registers in the A171SCPU (D0 to D1023), while there are 8192 in the A273UHCPU (8
axes specification, DO to D8191).
Of these, the 224 registers at the points D800 to D1023 (A171SCPU/A273UHCPU (8 axes specification)) are
used for positioning control, and their application is pre-determined as shown in Table 3.4.
Table 3.4 Data Register List
<A171SCPU/A273UHCPU (8 axes specification)>

Device Number Device Number
Signal Name Signal Name
Machine 1 | Machine 2 Machine 1| Machine 2 |-

g:g? g::? X gz:? 3_7[:? Orthogonal JOG speed setting register
D602 D682 Coordinate present value ‘ v D662 D742 Override ratio setting register
D603 D683 D663 D743
D604 D684 7 to to Unusable by the user
D605 D685 D679 D759
D606 D686 A *1 D760
D607 D687 to Unusable by the user
D608 D688 Rotating shaft angle present B 2 D799
D609 D689 value
D610 D690 C 3
D611 D691
D612 D692 FL
D613 D693 Unusable by the user
D614 D694 Execution point block number
D615 D695 Execution point number
D616 D696
D617 D697 X
gg:: g::: Command coordinate value Y
D620 D700 z
D621 D701
D622 D702 .
D623 D703 A
ggg; g;gg Command rotating shaft angle B *2
D626 D706 c 3
D627 D707
D628 D708 Command FL
D629 D709 Unusable by the user
D630 D710
D631 D711 X
D632 D712 Machine coordinate present
D633 D713 value Y
D834 D714
D635 D715 z
D636 D716 .
D637 D717 A
D638 D718 Machine rotating shaft angle .
D639 D719 present value B2
D640 D720 C 3
D641 D721
D642 . D722 Machine FL
D643 D723

to to Unusable by the user
D659 D739

*1, *2, *3 : For a robot with multiple joints, these indicate rotation angles around X, Y and Z axes.
3-5
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Table 3.4 Data Register List (Continued)
<A171SCPU/A273UHCPU (8 axes specification)>

3-6

Device . Device .
Number Signal Name Number Signal Name
Daoo
o Monitor data D1012 Resister that sets the axis number controlled by manual
D819 of Axis 1 pulse generator 1.
D820
) Monitor data D1013 Resister that sets the axis number controlied by manual
DB(; of Axis 2 pulse generator 2.
9 Head data
D840 register number
o Monitor data o T D1014 Resister that sets the axis number controlled by manuai
of Axis 3 1 Feed present value —}} pulse generator 3.
D8s9 g — Actual present value —:fT
D860 i 4 L
Monitor data g Error counter value — Register that sets JOG operation simuitaneous start
to of Axis 4 [} Minor error code D1015 axes. *
D879 7 Severe error code
8 Servo error code
D880 i 9[__ Travel during near _L ] . . . .
to Monitor data 10 point dog ON H D1016 Register that sets the single-puise input scale of the axis
: 11 Zero return re-travel
D89S of Axis 5 o B e e (B 1 manual pulse generator.
13 Mcode
Ds0o ) 141 Torquelimitvalue | i
o Monitor data }g | Travel change register —IFF D1017 Register that sets the single-pulse input scale of the axis
D919 of Axis 6 170 Rstual present value L 2 manual pulse generator.
18 at STOP input H
D920 19| For uniform speed control
o Monitor data D1018 Register that sets the single-pulse input scale of the axis
D939 of Axis 7 3 manual pulse generator.
D940 .
o Monitor data D1019 Register that sets the single-pulse input scale of the axis
D959 of Axis 8 4 manual pulse generator.
D960 Axis 1 control . . . .
o change data D1020 2;9;?3; 't;it' ss:t;etr:\; :tlgi;le-pulse input scale of the axis
D965 storage area ’
D966 Axis 2 control . . . .
o change data D1021 2?;?::3; It::tl ss:t:etr:z astlgrgle-pulse input scale of the axis
D971 storage area :
D972 Axis 3 control Hea}dtdata b Redister th he sindle-pulse i le of the axi
to change data register number D1022 egister that sets the single-pulse input scale of the axis
D977 storage area o[__Present va'h:e change L | 7 manual pulse generator.
1 register H
D978 Axis 4 control § [—Speed change register : ) . - .
to change data 4| I5G speed setting _L ] D1023 :eglster IthatI sets the stmgle-pulse input scale of the axis
5 register H manual pulse generator.
D983 storage area
D984 Axis 5 control *: Same axis simultaneous start cannot be performed
to change data during orthogonal JOG operation.
D989 storage area *: Axes 5 through 8 display "0" for the A171SCPU.
D990 Axis 6 control
to change data
D995 storage area
Dag6 Axis 7 control
to change data
D1001 storage area
D1002 Axis 8 controi
to change data
D1007 storage area
D1008
to Limit switch output disable setting
D1011
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3.2.1  Machine monitor data areas (D600 to D759)
------------- . Data from/to PCPU and SCPU

Machine monitor data areas are the areas where the PCPU stores such data as coordinate present
values (X, Y, Z), execution point block numbers and override ratios, during machine control.

These areas can be used for confirming the control status of the machine from the sequence program.
The user cannot write data to machine monitor data areas (excluding override ratio setting registers
and orthogonal JOG speed setting registers).

Table 3.5 Machine Monitor Data Area List (PCPU — SCPU)
<A171SCPU/A273UHCPU (8 axes specification)>

Device Number
Signal Name
Machine 1 | Machine 2
D600 D680 X
D601 D681
D602 D682 Coordinate present value Y
D603 D683
D604 D684 z
D605 D685
D606 D686 A
D607 D687
D608 D688 Rotating shaft angle present B
D609 Degg | value
D610 D690 - c
D611 D691
D612 D692 FL
‘D613 D693 | Unusable by the user

D614 D694 Execution point block number
D615 D695 Execution point number
D616 D696 X
D617 D697
D618 D698 Command coordinate value Y
D619 D699
D620 D700 7
D621 D701
D622 D702 A
D623 D703
D624 D704 Command rotating shaft angle B
D625 D705
D626 D706 c
D627 D707
D628 D708 Command FL
D629 D709 Unusable by the user
D630 D710 X
D631 D711
D632 D712 Machine coordinate present y
D633 D713 |value
D634 D714 z
D635 D715
D636 D716 A
D637 D717
D638 D718 Machine rotating shaft angle B
D639 D719 present value
D640 D720 c
D641 D721
D642 D722 Machine FL
D643 D723

to to Unusable by the user
D659 D739

3-7
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(1) Coordinate present value storage register -------- Data from PCPU to SCPU
Stores the present'world coordinate values of the tip of the machine.

x10" um

2" t0 2% -1
x 10 *inch

(2) Rotating shaft angle present value storage register -------- Data from PCPU to SCPU
Stores the rotation angle present value of each X, Y and Z axis.

0to 35999999 | x 10 * degrees
| l |

(3) FL (structure flag)
Meaning of a flag

[15|14|13|12|11|1o[9[s|7]6L5|4|3|2|1|o[

Rotating shaft status 1
Rotating shaft status 2

The angle formed by the line connecting
the start point and center point and the one
connecting the end point and center point.
{Set only during the circular interpolation
control by center specification.)
0:0<§<180 1: 180<9<360

(6= 180/360 is error.)

Rotation direction

0: counterclockwise 1: clockwise

(Valid only when the rotating shaft
direction has been specified.)

Rotating Shaft Status 1 | Rotating Shaft Status 2
1 0 Rotating shaft near rotation
0 1 Rotating shatft direction specification
0 0 Rotating shaft command value
(4) Execution point block number storage register «---------- Data from PCPU to SCPU

Stores the point block numbers (0 to 1023) that are being executed under three-dimensional
interpolation CP control. End points are stored during circular interpoiation.

Table 3.6 Machine Data Setting Area List (SCPU — PCPU)

Device Number
Signal Name
Machine 1 | Machine 2
D660 D740
Orthogonal JOG speed setting register
D661 D741
D662 D742 Override ratio setting register
D663 D743
to to Unusable by the user
D679 D759
D760
to Unusable by the user
D799

POINTS |

(1) Unused machine numbers are not usable by the user.

(2) Storing of data to a machine monitor data area is delayed by the following time depending
upon the ON/OFF status of the positioning device (input, internal relay or special).

(a) Coordinate present value ------------- 142 ms
(b) Execution point block number .- 14.2 ms
(C) Override ratio -«--sesreveseeriorienieiiicianns 14.2 ms
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(6)

(6)

Override ratio setting register -------- Data from SCPU to PCPU

This is an area used for setting a ratio relative to the command speed (override ratio) of three-
dimensional interpolation CP control, and changing the speed accordingly.

(Refer to Section 9.2.)

Orthogonal JOG speed setting register
(a) This is a register that stores the orthogonal JOG speed during orthogonal JOG operation.
(b) The orthogonal JOG speed setting ranges are shown below.

Unit mm inch

item Setting Range Unit Setting Range Unit
Orthogonal JOG speed | 1 to 600000000 x 102 mm/min 1 to 600000000 x-10° inch/min

(c) At the start of the orthogonal JOG start signal (OFF — ON), the value changes to the one
stored in the orthogonal JOG speed setting register.
Orthogonal JOG speed cannot be changed by modifying the data during orthogonal JOG
operation.

(d) For the details of orthogonal JOG operation, refer to Section 7.20.2.
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4. POSITIONING CONTROL
PARAMETERS

4.1 System Setup

(1) In the system setup, the unit to be used {model), motor type (model), axis numbers (1to4/1to 8)
and other data are set.

(2) To perform positioning by machine control, machine setup must be done in addition to system
setup.

(8) System setup data and machine setting data are set by peripheral devices.

411 System setup
(1) For the details of setting contents, refer to the instruction manual of the motion controller (SV13).
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4.1.2 Machine setup

(1) In machine setup, the axis numbers that have been set by system setup are assigned to the joint
axes.
(2) The setting contents are shown below.

Table 4.8 Machine Setup List

No. item Setting Range Default Remark
1 | Machine number . 1to2 ' _ Set machxne num'bers to.be specified by the SVST MC instruction
(maximum 2 units) (machine control instruction).
2 | Axis number assignment 1108 _ sAestsul‘g:n to the joint axes the axis numbers that have been set by system

[Notes]
(1) Place axis numbers in the order of J1 to J4 starting from the youngest number. (When an error
occurs, it will be minor error 1330.)

- Example - ~——-—-—————————— — — — — ————— |
1 1
| A171SCPU |A1715] A1S |
! ENC| X10 |
1 !
A1728
| I
| 1
! |
: L Zero return command (X0C0) :
! C 1 1 1 :
i MA-H-B] |MR-H-B| [MAR-H-B| {MR-H-B I
" MR-J-B| |MR--B| [MR-J-B| |MRJ-B |
| Axis 3@ Axis 1@ Axis 2@ Axis 4@ 1
i RO S i
| J3 a J2 Ja |
L |

(2) Set the stroke range of each joint axis (J1 to J6) using fixed parameters.

r- Example - - ————---————--——————_—_—— 1
<When the rotating shaft stroke range is -90<68<90>
» Set the low/high stroke limits as follows: 0 =4500000
Stroke low limit 27000001
Stroke high limit | 8999999 6 Counterclockwise

¢ Set in the counterclockwise direction.

I
I

|

|

!

I

1

|

I 0
I

|

1

I

1

|

|

-2
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4.2 Machine Constants

4.21 Machine constant 1

(1) Machine type
Sets a machine type that is appropriate for the machine to be controlled.
A list of machine types is shown in the following page.

1 0

Relationship between
the machine and joint
axes

J1 X component

J2 Y component
Joint J3 — Z component
axes J4 Rotating shaft

J5 —

Jé —

(2) Arm length
Set "0."

Setting Range Default
Arm length | oo 2% —1
(x 10" um/10°® inch)

0

(3) Orthogonal JOG speed limit value
Set the maximum speed during orthogonal JOG operation.

(4) Parameter block specification
Set parameter block numbers.

4.2.2 Machine constant 2

No.1 through 4, 8 through 18 and 25 through 48 are unused.
The items set in No.5 through 7 and 19 through 24 are shown below.

(1) Base conversion
Setin No. 5,6 and 7.

No. Item Setting Range Defauit Remark

Oto 2" -1

(x10" um, 10°inch)*1
(Example)

5 Base conversion Bx When the base
position is at 0 Set the base position as seen from the world. coordinate origin

1.25m (4.1 1t.)
from the world

6 |Base conversion By coordinate origin,
7 | Base conversion Bz set "12500000."

*1 : The unit is determined by the unit of arm length of machine constant 1.
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(2) Orthogonal stroke limit
Set in No. 19, 20, 21, 22, 23 and 24.

No. Item Setting Range Default Remark
19 Orthogonal stroke limit -2't0+2" -1 « Set by orthogonal coordinates an allowable trave! range of the tool
check + X (x10" um, 10° inch)*1 operation point in the world coordinate system.
20 Orthogonal stroke limit (Example) * When orthogonal limits are not used, set “0" for both + and —.
check - X When .the travel * if the high limit value is smaller than the low limit value, limit check
o1 | Orthogonal stroke limit range is ~12.3m will not be performed correctly.
check + Y (4.1 1), set
— *—123000000." 0
22 Orthogonal stroke limit
check — Y
23 Orthogonal stroke limit
check +Z
24 Orthogonal stroke limit
check - Z

*1 : The unit is determined by the unit of arm length of machine constant 1.

World coordinate system ----- A coordinate system that is set on the ground or work floor. All
positioning programs and coordinate value monitoring are based
on the world coordinate system.

Base -roeereerneininneis The intersection of the bottom face of the robot and the J1 axis
rotation center (the robot installation position).
Base conversion :-eecoeeienines The base position as seen from the origin of the world coordinate

system. The world coordinate system can be shifted by using
base conversion. Base conversion is set by machine constant 2.
It can also be changed by using a coordinate value change
instruction (CHGA MC).

When 0 or 1 is set as machine type, the joint axis J4 need not be assigned an axis number.
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5. SEQUENCE PROGRAM

This chapter explains the starting of a servo program, etc., by a sequence program to perform
positioning control.

5.1  Notes on Creating A Sequence Program

This section explains items that must be noted when creating a sequence program or SFC program.

(1) Positioning control instructions
The following instructions are used as positioning control instructions:
(a) Servo start instructions (SVST/SVST MC) (Refer to Section 5.2.)
Different servo start instructions are used depending on the type of the servo program.
+ For control of 1 to 4 axes (SVST)
¢ For machine control (SVST MC)
(b) Present value change/speed change instructions (DSFLP/CHGA/CHGV) (Refer to Section
5.3.) '
(c) Coordinate value change instruction (CHGA MC) (Refer to Section 5.4.)

(2) Unusable instructions
The DSFL instruction (left shifting of word data by one word) and the DSFR instruction (right
shifting of word data by one word) cannot be used.
If the DSFL or DSFR instruction is executed, an operation error occurs, which gives rise to the
following situations:
(a) An operation error flag (M9010, M9011) is turned ON.
(b) "50" (OPERATION ERROR)} is stored in the self-diagnosis error code storage register
(Dg008).
(c) Steps of the executed DSFR or DSFL instruction are stored in the error step storage register

(D9010, D9011).
When performing a word data shift, use the BMOV instruction. (Refer to Appendix 4.)

(3) Dedicated devices for the PCPU
Of the servo system CPU devices, those shown in Table 5.1 are used only for the PCPU and
their application is pre-determined.
In sequence programs, confirm their application before use. (Refer to Chapter 3 for details.)

Table 5.1 Dedicated Devices for the PCPU

Device Number
Device Name
A171SCPU A273UHCPU (8 Axes Specification)

Input — X0 to XFF
Output — YO to YFF
Internal relay M1600 to M2047 . M2000 to M2047
Data register D800 to D1023
Special relay M9073 to M9079
Special register D9180 to D9199

5-1
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5.2 Machine Start Request Instruction (SVST MC)

This is a start request instruction for servo programs for machine control.

Applicable Device Digit |Number Carry Flag
Bit Device Word (16 Bit) Device Constant| Pointer |Level| Specifi-| of [Subset| index | Flag Error
cation
x|vIm|L|s|alF|T|c|p|w|r|aclai|z|v| k[ [P || N Steps M9012 |Mg010|M9011
() o 13 o1 o)
n olo oflo

*1 : Usable only by indirect specification.

I /— Execution command Set data
|| | i
17 1 SVSTl MC (D) l n I ' (D) Machine number to be started

I n Servo program number to be executed

At the start of the execution command of the SVST MC instruction, the following processing are

performed.
o Turns ON the start acknowledgment (M200n) that corresponds to the axes of the machine (number)

specified in (D). (Refer to Section 3.2.5.)
+ Issues a start request for the servo program specified by n.

[Operation Timing]

ON

Execution command OFF I__________

SVST MC instruction

JON -

Start acknowliedge flag  OFF

Specified servo program
[Data Setting]
(1) Setting the start machine number

The start machine number in (D) is set as follows:
wel[]
|——Machine number (1 to 2)

r—Exampl¢ —————-———-"—-or oo o o o ———————— -
: Each start machine number is specified as follows: )
: o Machine number 1 «--cereeeerrriiimrciirenas MC1
| e Machine number 2 «ccccceeemeiiviivininienne MC2 !

(2) Setting the servo program number .
The servo program number is set in two ways: by direct setting or indirect setting.
(@) In direct setting, a servo program number is set directly by using a numeric value (0 to
4095).
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r- Example - - - —-————--»--r-—— -

: The servo program number 50 is set as follows.
]

(b) In indirect setting, a servo program number is set with a word device value.
1) The usable word devices are shown in the table below.

CPU
Word Device
A171S A273UH (8 Axes Specification)
D 0to 799 0to 8191 *1
W 0to 3FF 0 to 1FFF
R 0 to 4095 0 to 8191

*1 : Excludes 600 to 799 and 800 to 1023.

r-Example - - - - —— - v i ;b e e e o o (i
When the servo program number to be started is specified by using the data in the word device

(D50), set as follows:
¢ Specify by word device (D).

— svsT |McC1] D50 §—|

2) For the index specification of the indirectly set word device, index registers (Z, V) or
dedicated instructions (IX - IXEND) can be used.
e For index registers (Z, V), refer to the ACPU Programming Manual (Basics) (SH-

3435).

¢ For dedicated instructions (1X - IXEND), refer to the AnACPU/AnUCPU Programming

Manual (Dedicated Instructions) (SH-3437).

[Error Descriptions]

In the following cases, an operation error occurs and the SVST MC instruction is not executed:

¢ A value other than 1 and 2 is set in (D).

¢ The machine number specified in (D) has not been set (or does not exist).

* The specification in n contains a format error.
* A value other than 0 to 4095 is set in n.

[Program Example]

M9039
ot
M9074
2Ht —(M2042H
X0100 M8074 M2009 MS076
4t it { H it {PLS MO
MO
11H ¢t {SET M1
M1 M8074 M2002 K
13t | ——3F {SVST MCi 52
| \ :
Start acknowledge flag LRST M1
CIRCUIT END

H
H
H

|

(M2000H Turn ON the PC ready.

Turn ON the all axes servo start command.

When X100 is OFF = ON, turns ON the
start command flag (M1) for the servo
program No. 52.

Execution request of servo program
No. 52 for machine No. 1.

Turn OFF the M1 upon completion of the
execution request of servo program
No. 52.

POINTS l

(1) Use only CPSTART XYZ for the servo program specified at machine start.
(2) When starting axes independently, use the SVST instruction.
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6. SERVO PROGRAM FOR
POSITIONING CONTROL

6.1 Three-dimensional Interpolation CP Control

(1) The machine is controlled by the three-dimensional interpolation CP control.

(2) Once started, it passes the preset passing points and performs uniform speed positioning by
using the specified positioning method.

(3) The positioning of passing points is performed and the path to the passing points is selected by
the servo program.

(4) The address that the user specifies in the servo program (in the point block) is not the address of
each axis, but that on the spatial coordinates (world coordinate) at the tip of the machine.

(5) The servo program can perform repeated controls between any passing points, change of speed
and M code at a passing point, and ON/OFF of limit switch output at a passing point.

(6) When an address is indirectly specified in a loop using the repeat instructions (FOR-TIMES,
FOR-CN, FOR-OFF to NEXT), a data set pointer is set for the update of indirect device.

6.1.1  Start, passing points, end specifications of three-dimensional
interpolation CP control

The three-dimensional interpolation CP control is performed by the machine specified by the
positioning instruction in the sequence program.

Items to Set Using Peripheral Device
Common Arc Parameter Block Others
SHEHBEHEHEEHEEEEHEEEEEEHE
B E HEHEEREEEBEEE R IF
AN HEEHEHREEEEEEEEEHGLEE
« |8 (82131255 =|28| |5 s|E|E|5|E|" (2| 2| 8| o
< E|S c|E|6 =|E =|ElE] ©®
g |2 Plald =|= HHEEIEIREHE E16|« s
positioninal = 12| |B|E 31| |S|°f3|E1E|2|sl2|E] |8|5(5] &
. ositioningi 5 [ @ < | E i< HEIEE EIR s|€lo|] ©
Servo Instruction e |e Q 4 a o2 5| a|g g|2|%| »
System = H O o m802°m < b4
c |8 = ol @ | e T o
% |as <|a|d Q S -4
O |a o 21= o »
h-] als M
o el o
8 o8 £
7] 5|6 g
c - | @
3 3|8 §
5 8|3 ©
n oz
P!
start  ||SPSTART 4 |a o alalalal |a
XYz _
End — A
ABS— O A AIA|O
o T Ia] [o NEEAE
IABS ™ || Absolute | 4 E
— @] A O A AlO g
ABS \vs 2
Passing |[ABS/___] O A Alalo| <
point  Ifinc— ] 0] A AlAIO
O Al |O A AlO
[INC || Increment| 4
— o) A O AJO
O A A|A|O

O : Setting compulsory
A : Setting required
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[Description of Control]

Start and end of three-dimensional interpolation CP control

The start and end of three-dimensional interpolation CP control are specified with the instructions
listed below:
(1) CPSTART XYZ

Starts the three-dimensional interpolation CP control.

Sets the command speed.

(2) CPEND
Ends the three-dimensional interpolation CP that was started by CPSTART XYZ.

Positioning control system to the passing point

The positioning control to the passing point at which the control change is performed is specified with
the instructions listed below:
(1) ABS —, INC —
Specifies the linear interpolation control.
(2) ABS“,INCT
Specifies the circular interpolation control by setting an auxiliary point.
(3) ABS™,INC™, ABS\, INC\
Specifies the circular interpolation control by setting the center point.
(4) ABS/, INC/
Specifies the joint interpolation control.

Linear interpolation and joint interpolation

While the locus between the passing points is a straight line for the linear interpolation, that for the
joint interpolation is inconsistent. However, the passing points of the linear interpolation and joint
interpolation will be the same.

When the locus of passing points is significant (i.e., when it must be a straight line), use the linear

interpolation.
To reach the point in a shorter time without considering the locus of passing points, use the joint

interpolation.

POINTS l

(1) During the three-dimensional interpolation CP control, the command in-position signal
(M18m3/Xn2) is not output. As for other signals, they are operated at the same timing as
during the uniform speed control.

(2) For the circular interpolation control by setting the center point, an error occurs if the angle of
the arc is 180° (error code: 109). In this case, perform the circular interpolation control by
setting an auxiliary point.
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Servo program and operation timing

The servo program, machine setting and operation timing for the three-dimensional interpolation CP
control are shown in Figure 6.1.

[Servo Program] [Machine Setting]
[ Start J Joint Axis | Axis No.
l J1 Axis 1
J2 Axis 2
K +
Specify the speed for three- <xaig> J3 Axis 3
dimensional interpolation c:ST';RT :((\){oz
pee
CP control ABS—
T . Address P1
v ABS /™
Address P2
Specify the passing points  f-—""" Centerpoint  P3
ABS [~
Address P4
Auxiliary point PS5
; CPEND

Are all passing points

specified? /
/; Machine No. 1
/
7
/
End the three-dimensional
interpolation CP control
[ End J
P1 P2 P3 P4 P5
X 50000 X 60000 X 55000 X 90000 X 72500
Y 20000 Y 40000 Y 40000 Y 30000 Y 30000
z 20000 ¥4 40000 Z 20000 4 30000 V4 30000
A 0 A 0 A o] A 0 A 0
B 0 B 0 B 0 B 0 B 0
C 0 o} 0 C 0 C 0 o} 0
FL 0000 FL 0000 FL 0000 FL 0000 FL 0000

Figure 6.1 The Servo Program, Machine Setting and Operation Timing for the Three-
dimensional Interpolation CP Control
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Y

[Operation Timing]}

100000

50000

z
100000
P2
50000 P3 /\"°
P4
P
0 50000 100000

X

100

Set speed

P2 S

Figure 6.2 The Servo Program, Machine Setting and Operation Timing for the Three-

6-4
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[Notes]

M
(2)

@)
(4)

(5)

(6)

The machine No. and the number of control axes may not be changed during control.

The absolute system (ABS[]) and increment system (INC[_]) may coexist for the positioning
control to the passing points.

The passing points may include addresses whose travel directions change.

The three-dimensional interpolation CP control (CPSTART XYZ instruction) may not start
simultaneously.

If the program No. of CPSTART XYZ is specified during the START instruction (simultaneous
start), a servo program error occurs and the program does not start.

The torque limit value (set at the parameter block) at the start and that specified at the passing
points will become invalid. The control is continued with the torque limit value before the start
(the default is 300% for all axes at power on). :

The speed can be changed after the start.

There are three methods as listed below to change the speed after the start:

e Speed change in the servo program (CPSTART XYZ) (Refer to Section 7.16.2)

¢ Speed change by a sequence program (DSFLP instruction) (Refer to Section 8.7)
+ Speed change by changing the override setting register (Refer to Section 9.2)
Take the following precautions when performing a speed change:

(a) When a circular interpolation by setting the center point is included in the uniform speed
control.
When a setting is made in which the locus of arc, computed from the center point address
and the start address, do not pass the end address (within the allowable circular
interpolation error range), the error correction (refer to Section 4.5.3) may not be performed
correctly if the speed is changed.
When performing the circular interpolation by setting the center point as the means for
positioning during uniform speed control, set the start address, center point address and the
end address so they form a correct arc.

(b) When the speed switching in the servo program and speed change by the DSFLP instruction
are specified to the same program
Of the change speed by the DSFLP instruction and the speed specified in the servo
program, the smaller value is selected.
The speed change by the DSFLP instruction is performed when it is less than the speed
specified in the servo program. It is not performed when exceeding the specified speed.
1) When change speed by the DSFLP instruction > command speed in the servo program

The instruction speed of the servo program is selected.

\

Command speed in the servo program

Speed change by the DSFLP instruction

Speed change to the command speed specified in the servo program

N
1
K]
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2) When change speed by the DSFLP instruction < command speed in the servo program
The change speed by the DSFLP instruction becomes valid.

\

Speed change by the command speed specified in the servo program
(The new value of speed change by the DSFLP instruction becomes valid.)

t

Speed change by the DSFLP instruction
(Speed is not changed because it exceeds the command speed specified in the servo program.)

(7) An overrun occurs if the distance to the final positioning point does not reach the
deceleration distance for the positioning speed (command speed) when the final positioning
point is detected after the start.

At this time, error code "211" (overrun error) is stored in the minor error storage register for
each axis.

{8) A maximum of 768 steps (approximately 100 points) can be specified in one three-
dimensional interpolation CP control.

(9) When positioning is performed outside the range of stroke limit after the start, error code
106" is stored in the minor error storage register for each axis, and it decelerates to stop.

(10) The minimum travel between the passing points of the three-dimensional interpolation CP
control are as below:

Command speed x 0.02 < Travel distance (PLS)

If the distance between passing points is extremely short, the positioning speed drops.

- Example -~ ——————-- - ——— e — — — — ——————— ————— -
When passing points are set for each pulse, the positioning speed will be around 280 pps |
regardless of the command speed setting. !

(11) At the circular interpolation by setting the center point, if the end address = center point
address, it is controlled as a linear interpolation.

r——-

(12) At the circular interpolation by setting an auxiliary point, if the end address = auxiliary point
address, it is controlled as a linear interpolation.



6. SERVO PROGRAM FOR POSITIONING CONTROL

[Program Example]

A program which performs three-dimensional interpolation CP control for machine 1 is explained with

the following conditions.

(1) System configuration
The three-dimensional interpolation CP control is performed for machine 1.

A171SCPU  |A171S| AtS
ENC| X10
A172B
L— Start command (X000)
i | | ]
MR-H-B MR-H-B MR-H-B MR-H-B
MR-J-B MR-J-B MR-J-B MR-J-B

Axis %

Axis %

AXIS 3& Axis %

(2) Machine setting

Joint Axis Axis No.
J1 Axis 1
J2 Axis 2
J3 Axis 3
Machine No. 1

(3) Positioning condition
(a) The three-dimensional interpolation CP control conditions are listed below.

Positioning speed

tem Setting
Servo program number 505
10000

Positioning method

Linear interpolation

Three-dimensional
circular interpolation by
setting the center point

Three-dimensional
circular interpolation by
setting an auxiliary point

Passing point

P1

P2

P4

{b) Start command for the three-dimensional interpolation CP control -

X100 rise (OFF — ON)
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(4) Servo program

Servo program No. 505, which performs three-dimensional interpolation CP control, is shown in

the figure below.

<K 505> —1‘"

CPSTART XYZ le——— Start of uniform speed control
Speed 10000 [«————— Positioning speed - 10000
ABS— [«———— Linear interpolation control
Address P1
ABS ™ le——— Circular interpolation control
Address P2
Center point P3
ABS /™ |#—m———— Circular interpolation control
Address P4
Auxiliary point PS5
CPEND f#————— End of uniform speed control
P1 P2 P3 P4 P5
X 50000 X 60000 X 55000 X 90000 X 72500
Y 20000 Y 40000 Y 40000 Y 30000 Y 30000
z 20000 z 40000 z 20000 4 30000 z 30000
A 0 A 0 A [0} A 0 A 0
B 0 B 0 B 0 B 0 B o]
(o} 0 C 0 C [0} C 0 (o} 0
FL 0000 FL 0000 FL 0000 FL 0000 FL 0000

Refer to Section 3.4.1 for FL.

(5) Sequence program

The sequence program that executes the servo program is shown in the figure below.

M9039
L

oH k

M9074
|

—~(M2000 H{ Turn ON the PC ready.

{M2042 H Turn ON the all axes servo start command.

2H |

X0100

M2008  MS076
1} 1L

4L
M550

11 10

start command flag (M551) for servo

{PLs M550 H] when X100is OFF — ON, turn ON the
program No. 505.

[seT wMsst H

nH
M9074
—i

CIRCUIT END

M2001
™

K
[svsT MC1 505 H Execution request of servo program No. 505

T

for machine No. 1.

{RST Ms51 H Turn OFF the M551 upon completion of the
execution request of servo program No. 505.
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6.1.2  Specification of passing points using the repeat instruction

The method to specify the passing points when between any passing points are repeatedly executed,

is explained.
Items to Set Using Peripheral Device
Common Arc Parameter Block Others
0| ® - k-] - -~
AEEHBEEEBHEEEHEBEEEBBEE
g|cl@lslo|lwlolTlol3|®|E|=|=|w| slald
X -ﬁ“u>n.gn._>00">_‘n‘-’“.,,°_x
[4] 'sm=s... el C|l=|2|E|lsla NiglalQ
»n (=] HR-R =22 slis|Els|lclElElIO % o o
2 15 81| 2 ElS €le|Elo|[8|{=|E -] ElTl O
» . =l ®8l0 == AR EINE b= c el =0 e
< [2| |3|E o|%| |S|o|e|E|E|S|e|L|&] |8|28|E| £
Servo Positioning 3 @ < g & 3 2le|s i 3- K- 8 S 8 S
Instruction System £ |5 3 5 213|8l5|5|8 z|2 T
S |8 = 2|3|8|"|8 2 a
O |a org ele g 7]
T n.g »
a
sl |§|E 2
w =8 I i «©
c o 13
NEL: £
[}
3 (818 o
(7] ol
|FOH-TIMES|
FOR-ON —_ — o)
FOR-OFF
NEXT J— —

O : Setting compulsory

[Description of Control]

Setting the head of the repeat range

The head of the repeat range is specified by the instructions below.
(1) FOR-TIMES (loop out count setting)
{a) Repeatedly executes the repeat range for the specified times.

(b) The setting range is 1 to 32767.
When set out of the setting range (32768 to 0), control is carried out as though the setting

is "1".
{c) The devices that can be used as the repeat count are listed below:
1 .
2; Eif:;::_rgz; > For indirect setting
3) Decimal constant (K)
4) Hexadecimal constant (H)
(2) FOR-ON (loop out trigger condition setting)
(a) Repeatedly executes the set repeat range until the specified bit device is turned ON.
(b) The bit devices that can be used as the loop out trigger condition are listed below.
1) Input (X)
2) OQutput (Y)
3) Internal relay (M)/special relay (SP.M)
4) Latch relay (L)
5) Link relay (B)
6) Annunciator (F)
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©)

FOR-OFF (loop out trigger condition setting)
(a) Repeatedly executes the set repeat range until the specified bit device is turned OFF.
(b) The bit devices that can be used as the loop out trigger conditions are listed blow.
1)}  Input (X)
2) Output (Y)

3) Internal relay (M)/special relay (SP.M)

4) Latchrelay (L)
5) Link relay (B)

6) Annunciator (F)

The operations of repeat control using FOR-TIMES, FOR-ON and FOR-OFF are listed below.

[Servo Program]

_|_.

CPSTART XYZ 1 2)
ASBPS*‘fd 10000 Condition 1 Condition 2 Condition 3

Address P1 FOR-TIMES K1 K2 K3
:"777 X110 - ON from | X110 - ON X110 - ON
o EN FOR-ON the beginning during the first | during the third
ABS ~ T - execution of 3) | execution of 3)

Address P2 X111 - OFF X111 — OFF X111 - OFF

Center point P3 3) FOR-OFF from the during the first | during the third
ABS ™ beginning execution of 3) | execution of 3)

Address P1

Center point P3
NEXT
CPEND

P1 P2 P3

X D100 X D106 X D114

Y D102 Y D108 Y D116

Z D104 4 D110 4 D118

A A A

B B B

C C C

FL 0000 FL 0000 FL 0000

V4
100000
Y
100000 P2 (60000, 40000, 40000)

6-10

(55000, 40000, 20000)

50000

£50000 P3 )gepeat

P1 (50000, 20000, 20000)

50000

100000 X




6. SERVO PROGRAM FOR POSITIONING CONTROL.

[Program Example]

The program to repeatedly perform the same process during the three-dimensional interpolation CP
contro! is explained with the following conditions.

(1) System configuration
The three-dimensional interpolation CP control is performed for machine 1.

A171SCPU [A171S| A1S
ENC] X10

A1728B

L Start command (X000)
] 1 L1

MR-H-B MR-H-B MR-H-B MR-H-B
MR-J-B MR-J-B MR-J-8 MR-J-8

Axis 1& Axis % AXis % Axis 4&

(2) Machine setting

Joint Axis Axis No.
J1 Axis 1
J2 Axis 2
J3 Axis 3
Machine No. 1

(3) Positioning condition
(a) The uniform speed control is listed below.

Item Setting
Servo program number 510
Machine number 1
Positioning method 10000

(b) Start command for the three-dimensional interpolation CP control --- X100 rise (OFF — ON)
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(4) Operation timing
The operation timing for the uniform speed control is shown in the figures below.

z
100000

Y s
100000 L P2 (60000, 40000, 40000)

(55000, 40000, 20000)

150000 P3 )Repeat
50000

P1 {50000, 20000, 20000)

0 50000 100000 X

100

L

PC ready (M2000})

All axis servo start command (M2042)

All axis servo start acknowledge flag

{M2009)
Start command (X100)

SVST MC instruction

Start acknowledge flag for machine No. 1
(M2001)
(M2002)
(M2003)
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(5) Servo program
Servo program No. 510, which performs the uniform speed control, is shown in the figure below.
<K 510> _t_
CPSTART XYZ l——————— Start of three-dimensional interpolation CP control
Speed 100 |#-—————Positioning speed - 100
ABS— le————— Passing point setting
Address P1
FOR-TIMES l«——————— Repeat specification (3 times)
K
ABS l«—— Passing point setting
Address P2
Center point P3
ABS s
Address Pt
Center point P3
NEXT l«————End of repeat section
CPEND l«————End of three-dimensional interpolation CP control
P1 P2 P3
X 50000 X 60000 X 55000
Y 20000 Y 40000 Y 40000
V4 20000 V4 40000 4 20000
A 0 A 0 A 0
B 0 B 0 B 0
C 0 C 0 C 0 Refer to Section 3.4.1 for FL.
FL 0000 FL 0000 FL 0000
(6) Sequence program
The sequence program that executes the servo program is shown in the figure below.
M9039
o F {M2000 H Turn ON the PC ready.
M9074
2 | {M2042 H{ Turn ON the all axes servo start command.
X0100  M9074  M2009 M9.076 .
4 p— {PLs  M560  HY when x100is OFF — ON, turn ON the
M560 start command flag (M561) of servo
11} [ SET msst H program No. 510.
M9074  MS61  M2001 K
134 } +F {svsT MC1 510 H Execution request of servo program No. 510
for machine No. 1.
= [RST Ms61 H Turn OFF the M561 upon completion of the
execution request of servo program No. 510.
CIRCUIT END
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6.2 Specification of Point Block for Positioning

6.2.1 Indirect setting method by word device (D, W)

The indirect setting method by the word device is a method to specify word device (D, W) number to
the positioning data to be specified in the servo program.
By changing the content (data) of word device specified in the sequence program, multiple positioning
controls can be performed with one servo program.
(1) Devices for indirect data setting
The devices for indirect data setting include the data register (D) and link register (W). (Word
devices other than the data register and link register may not be used.) The applicable data
registers are listed below:

CPU
Word Device
A171S A273UH (8 Axes Specification)
D Oto 799 0to 8191 *
w 0to 3FF Oto 1FFF

* : Excludes 600 to 799 and 800 to 1023.

[Setting Data for Point Block]

/ Indirect setting by word device
F>1/ Positioning control is performed

X DS with data (D1, D0), (D5, D4),

v D4 (W11, W10) and (W101, W100).
Data for point i W1g
block B 0

C w100

FL 000-<——————— FL is unable to set indirectly by

word device.

Meaning of a flag

[1514]13[12]11{10] 9 |8 [ 76 |5 [4[3[2]1]0]

| 3 Rotating shaft status 1

Rotating shaft status 2

The angle formed by the line connecting
the start point and center point and the one
connecting the end point and center point.
(Set only during the circular interpolation
control by center specification.)
0:0<9<180 1: 180<9<360

(6= 180/360 is error.)

Rotation direction

0: counterclockwise 1: ciockwise

(Valid only when the rotating shaft
direction has been specified.)

Rotating Shaft Status 2 | Rotating Shaft Status 1

0 1 Rotating shaft near rotation
1 0 Rotating shaft direction specification
0 0 Rotating shaft command value

‘Figure 6.4 Indirect Setting Example by Word Device for Point Block Data

(2) Data entry of positioning/point block data
With the indirect setting by the word device, the word device data specified is read when the
PCPU executes the servo program.
Therefore, when performing a positioning control, it is necessary to perform the start request for
the servo program after setting data in the device for the indirect setting.
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7.

7.1

AUXILIARY AND APPLICATION
FUNCTIONS FOR THE MACHINE
CONTROL

Orthogonal Limit Switch Output Function

The orthogonal limit switch output function is a function in which the ON/OFF signals that correspond
to the machine's world coordinate address are externally output from the A1SY42-type output unit in
the three-dimensional interpolation CP control.

7.1.1  Orthogonal limit switch output data
Item Setting Content Initial Value Remark
ON/OFF point | —2147483648 to 2147483647 3:?)_, m 0 Up to 10 points can be set
setting (x 10" um, x 10° inch) ( % 10° ;:lch ) for each coordinate.
7.1.2 Orthogonal limit switch output function

[Description of Control]

(1) The orthogonal limit switch function outputs from A1SY42 when A171SCPU is used, or from
AY42 when A273UHCPU (8 axes specification) is used, while switching the ON/OFF patterns at
the addresses set.

In order to execute the limit switch output function, it is necessary to set at the peripheral device
the coordinate components (X/Y/Z) that output limit switch, the output destination (refer to Section
9.1.2(2)) of the external limit switch, addresses of points to perform ON/OFF and the ON/OFF
pattern (may not be set using the sequence program).

The limit switch output points as well as ON/OFF points for each coordinate are as follows.

................... 8 poihts/coordinate
Total 64 points
................................... 10 points/coordinate
Set an address in the stroke limit range for each point.

(a) Limit switch output point

(b) ON/OFF point

[Orthogonal Limit Switch Setting]

L .
Points to perform ON/OFF. 10 points/coordinate
(Common to the first through eighth points)

el H H w £ Al
Machine No. 1 _X coordinate MIN 3 3 4 5 6 7 8 9 10 MAX

Point : Address deg LY

MIN

4
2
3
4
5
6
7
8
9

10

00or

0-3F, 8

([ 300
[ 60.0]
:[ 90.0]
<[ 120.0]
:[ 150.0)
:[ 180.0]
:[ 210.0]
:[ 240.0]
1 270.0]
1 300.0]

e

t unit

Page Up Page Down

p s X]
External Limit Qutput [LY ]

LY1

Ly2

LY3

LY4

OFF

OFF

OFF

OFF

ON

End:

Setting End

ESC : interruption
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(2) Setting the external limit switch output destination
Set the destination of limit switch output to A1SY42/AY42. Assign the output destination to any 8
points (LYO, LY8, LY10, LY18, LY20, LY28, LY30, LY38, blank).

(Duplicate assignment is not allowed.)

LYOF | LYOE | Lyob | Lyoc | LYoB | LYoA [ Lvog | Lyos

Lvo7 | Lvos | Lyos | Lyo4 | Lyos | Lyo2 | Lyo1 | Lyoo

8 (for axis 2)

0 (for axis 1)

LY1F [LY1E JLyip|Lyic|yiB fLyia|Ly1a [ Ly1s

Ly17 [Lvie [Lyis | Ly1a [ Lyaa fLvia [ Lvi1 | Lyio

18 (for axis 4)

10 (for axis 3)

Ly2F | LY2E | Ly2D [LY2C [LY2B [ Ly2A [ Ly29 | LY28

Ly27 | Ly2s | Ly2s | Ly24 | Ly23 [ Ly22 | Ly21 [ Ly20

28 (for axis 6)

20 (for axis 5)

LY3F | LY3E [ Ly3D | Ly3C [ Ly3B | LysA | Ly3o | Ly3s

Ly37 [ Lvae [Lyas [ Lyaa [ Ly3a ] Lys2 [ Lya1 | Lyao

38 (for axis 8)

30 (for axis 7)

axis 1, consisting of LYOto LY 7 (10 - LY10 to LY17).

(a) When blank is specified, output is not performed.

_________________________ -
When the output destination is specified to 0, 0 indicates the head address of the area for :
I
(b) When the set external limit switch output destination is the same as the limit switch
destination that does not use the machine, the orthogonal limit switch output has priority.
_________________________ -

When axes 1, 2 and 3 are used for transfer, etc. and the machine is configured with axes
4, 5 and 6, if the output destinations (X, Y and Z coordinates) of the machine's external
limit switch are specified to 0, 8, 10 respectively, they are overlapped with the limit switch
output destinations of the axes 1, 2 and 3, that do not use the machine. In this case, the
orthogonal limit switch output has priority over them. '



7. AUXILIARY AND APPLICATION FUNCTIONS FOR THE MACHINE CONTROL

(3) Limit switch enable/disable setting
The limit switch output may be set to enable/disable for each axis or each point depending on the
device as shown below.
By setting the output destination of external limit switch (refer to Section 7.1.2 (2)), the axis that
corresponds to each coordinate (X/Y/Z) is determined.
Set the limit switch enable/disable setting to the axes that have been determined during the
output destination setting of external limit switch.

- Example - —-——-———————— e ——————————————————————— 1
: When setting the orthogonal iimit switch output ON/OFF point as follows: :
: + Coordinate components X Y :
I I | I
E e External limit output 0 8 i
] I

The X coordinate is equivalent to axis 1, and the Y coordinate to axis 2.

Table 7.1 Limit Switch Enable/Disable Setting
Set Data/Device Setting Unit Process Description Valid Timing for Set Data

When set I

Set external limit output Corresponding axis may output (1) At the rise of PC ready

destination for the
Per axis the set ON/OFF patterns. (M2000)

orthogonal limit switch When ot set
ON/OFF point setting _—l (2) In the test mode
QOutput of corresponding axes are
all OFF.

Disabled (1) bit_|

Output for the disabled (1) bit

Limit switch output becomes OFF.
disable setting register Perpoint | Enabled(0) bit | During M200C ON
(D1008 to D1011)

Output for the enabled (0) bit
outputs the ON/OFF pattern
based on the set ON/OFF pattern.

Data in Table 7.1 are also valid for operations in test mode by using a peripheral device.
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7. AUXILIARY AND APPLICATION FUNCTIONS FOR THE MACHINE CONTROL

(4) Note

(a) The orthogonal limit switch output is triggered by OFF — ON of PC ready (M2000), and
performed during the PCPU preparation complete status (M9074 : ON) based on the "actual
present value" of each axis. When the PCPU preparation complete flag (M9074) turns OFF,
all points become OFF.

(b) The orthogonal limit switch output is output regardless of M18m6/Yn6. To disable the
output, set the corresponding bit data to the limit output disable setting register (D1008 to

D1011).

Servo program and operation timing

[Servo Program]

<K10> ——

CPSTART XYZ
Speed 900000
ABS—

Address PO
ABS—

Address P1
ABS—

Address P2
ABS—

Address P3
ABS—

Address P4
CPEND

[Operation Timing]

Y coordinate

X coordinate

Orthogonal limit switch 1

output pattern (LYOO to LYO07) OF { 'FF OF FF 00

Limit switch output disable

setting register (D1008) 08 : 00 oc 00 FF

A1S42/AY42 output data

(LY00 to LY07) 07! FF 03 FF 00

Output Destination ON/OFF
*1 oF > LY0O ON

LYO1 ON
LYo2 ON
LY03 ON
LY04 OFF
LY05 OFF
LY06 OFF
LY07 OFF
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7. AUXILIARY AND APPLICATION FUNCTIONS FOR THE MACHINE CONTROL

7.2 Override Function

At

(during) the start of three-dimensional interpolation CP control, the speed may be changed by

setting the ratio (override ratio) of the command speed in the servo program (CPSTART XYZ).

[Notes]

M
(2)

Set valid override ratio for each machine.

Set it in the override ratio setting register in the range of 0 to 100 (%).
The following shows the speed change timing by the override ratio.

Ov

setting register

[ 70% of command speed |

Vi S
Command speed | 50% of command speed
LT
- {
 ——
Invalid override
erride ratio 100 / 70 50 /L 100

@)

(4)
(6)

(6)

The override ratio is always effective during the three-dimensional interpolation CP control
execution.

The override ratio is also valid for speed changes by the DSFLP instruction.

When the override ratio setting register value is out of range (other than 0 to 100), the process
listed below is performed:

o At power supply on -----e-e-e Controls at the default (100%)

o During operation «:---eeeeeeee Continues controlling with the previous data

The override ratio is invalid once the automatic deceleration or deceleration due to an error is
started.

Machine 1 Machine 2

Name
Upper Level Lower Level Upper Level Lower Level

QOverride D663 D662 D743 D742

POINTS I

The override data is backed up.
Directly write the initial override setting of 100 to a sequence program or a device.
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7. AUXILIARY AND APPLICATION FUNCTIONS FOR THE MACHINE CONTROL

7.3 Single Step Operation

It is possible to perform a deceleration stop at the end of the point in which the signal was turned ON,
by turning ON the single step valid signal during control.
Also, restarting is possible by turning ON the single step restart signal.

£ . - t
Restart is valid at arise.

SVST MC instruction

Start acknowledge flag |

(M200n)

Single step valid signal | |

Single step restart signal H

\

(1) The following shows single step valid/restart signals that correspond to the machine number.

Machine Number *
~ Name
1 2
Single step valid M1776 M1976
Single step restart M1777 M1977

* : The assignment of machine number is performed in the system setting mode of peripheral devices.
(2) When adjacent passing is valid, if the single step valid signal turns ON in the middle of operation,

it travels to the specified point. By turning the single step valid signal ON again, it resumes from
the next step. At this time, the adjacent passing remains valid as well.
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APPENDIX1 SCPU ERROR CODE LIST

If an error occurs when the PC is switched to the RUN status or is in the RUN
status, the error indication and error code (including the step number) are
stored in a special register by the self-diagnosis function. When an error
occurs, refer to Table 1.1 for its cause and the corrective action to take.
Eliminate the cause of the error by taking the appropriate corrective action.
Error codes can be read at a peripheral device; for details on the relevant
operation, see the Operating Manual for the peripheral device.

/A CAUTION

A\ When an error occurs, check the points stated in this manual and reset the error.

1.1 SCPU Error Code List

The list presented below gives the error numbers, and the error contents,
causes, and corrective actions for each error message.

Table 1.1 Error Code List

Contents
Error Message of Special cPU
{(When an A273UHCPU Register Status Error Contents and Cause Corrective Action
(8/32 Axls Specification) Is Used) D900s8
{BIN Value)
*INSTRCT.CODE ERR* An instruction code that cannot be decoded has (1) Read the error step with a peri-
been included in the program. pheral device, and correct the
(1) A ROM which inciudes undecodable instruction program at that step.
10 Stopped codes has been installed. (2) If the ROM is the problem,

(2) The memory contents have changed for some either rewrite its contents or
reason and now include an undecodable inst- replace it with a ROM into which|
ruction code. - the correct contents have been

(When an instruction is executed.} written.
‘PARAMETER ERROR"® The parameter data in the CPU’s memory has been [(1) Check the installation of the
changed due to noise or incorrect installation of the memory and install it correctly.
On switching on the power or resetting. memory. {2) Read the parameter data of the
On switching from ) 1 Stopped CPU memory at a peripheral
STOP 1} ., [RUN . device, check the data, correct
PAUSE STEP RUN it, and write the corrected data
back into the memory.
"MISSING END INS.* (1) There is no END (FEND) instruction in the (1) Write an END instruction at the
program. end of the program.
‘When M9056 or M3057 is ON. {2) When a subprogram is set in the parameters,
On switching from 12 Stopped there is no END instruction in the subprogram.
{STOP } to {RUN }
PAUSE STEP RUN
*CAN'T EXECUTE (P)* (1) The jump destination designated with a CJ/SCJ/|(1) Read the error step with a peri-
CALL/CALLP/IMP instruction does not exist, or ‘pheral device, and correst the
more than one exists. program at that step.

(2) There is a CHG instruction but no subprogram {Correct, for example, by insert-
is set, ing a jump destination, or

(3) Although there is no CALL instruction, there is making sure there is only one
a RET instruction in the program and is has jump destination.)
been executed.

(4) A CJ/SCI/CALUCALLP/IMP instruction whose
jump destination is at or beyond the END
instruction has been executed.

13 Stopped |(5) The number of FOR instructions does not
match the number of NEXT instructions.

(6) A JMP instruction has been included between a
FOR and NEXT command, exiting the FOR -

NEXT sequence.

(7} The subroutine has been exited by execution of

When a CJ/SCJ/IMPCALL(P)/ a JMP instruction before execution of a RET
FOR- NEXT instruction is executed. instruction,
On switching from (8) Execution of a JMP instruction has caused a
{s‘rop } to {RUN } jump into a step in a FOR - NEXT range, or into
PAUSE STEP RUN a subroutine.
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Table 1.1 Error Code List (Continued)

Contents
Error Message of Special cPU
{When an A273UHCPU Reglster Status Error Contents and Cause Corrective Action
{8/32 Axls Speclfication) Is Used) D9oos
{BIN Value)

‘CHK FORMAT ERR.* {1} An instruction other than an LDX, LDIX, ANDX, [(1} Check if any of itams (1) to (6)
or ANIX instruction {including NOP) has been in the column to the left apply
included in the same ladder block as a CHK to the program with the CHK
instruction. instruction ladder block, correct

{2) More than one CHK instruction exists. any probiem in the program

(3) The number of contacts in a CHK instruction with a peripheral device, then
ladder block exceeds 150. restart program operation.

(4) The device number of an X device in a CHK {2) This error code is only valid
instruction ladder block exceeds X7FE when when the /O control method
using an A373CPU or X1FFE when using an used is the direct method.
A373U/A273U. .

(5) The following ladder block

14 Stopped
—
has not been inserted before the CHK instruc-
tion ladder block.

(6) The D1 device (number) of a CHK D1 D2 inst-
ruction is not the same as the device (number)
of the contact before the CJ[] instruction.

(7) The pointer P254 is not appended at the head

On switching from of a CHK instruction ladder block.

STCOP to RUN

"CANT EXECUTE {i)* (1) An interrupt module is used but there is no (1) Check the whether or not an
number for the corresponding interrupt pointer | interrupt program correspond-
in the program. Or, more than one exists. ing to the interrupt module

(2) There is no IRET instruction in the interrupt exists and either create an
program. interrupt program or eliminate

(3) There is an IRET instruction other than in the the duplicated | number.

is Stopped interrupt program. (2) Check if there is an IRET inst-
ruction in the interrupt progrdm:

‘When an interruption occurs. if there is not, insert one.

On switching from {3) Check if there is an |RET inst-
STOP to RUN ruction other than in the inter-
PAUSE STEP RUN rupt program: if there is, delete

it.

"CASSETTE ERROR" No memory cassette is installed. Install a memory cassette and

16 Stopped reset.

(On switching on the power or resetting.)

"RAM ERROR" (1) On checking if data can be read from and There is a hardware fauit. Contact
written to the CPU data memory area normally, |your nearest Mitsubishi service

‘On switching on the power or resetting. 20 Stopped it is determined that one or both are not possi- |center, agent, or office, and ex-

When M9084 is turned ON ble. plain the problem.

in the STOP status.

*OPE.CIRCUIT ERR." (1) The operation circuit that executes sequence

21 Stopped pr ing in the CPU does not operate nor-

{On switching on the power or resetting.) mally.

‘WDT ERROR" The scan time has exceeded the watchdog error (1) Calculate and check the scan

monitor time. time for the user program and

{1) The user program scan time has been ex- shorten the scan time, e.g. by
ceeded due to the conditions. using a CJ instruction.

(2) A momentary power interruption has occurred |{2) Monitor the tents of special

22 Stopped during scanning, extending the scan time. register D9005 with a peripheral
device, if the contents are other
than "0° the power supply vol
tage is unstable: in this case
check the power supply and

(At any time) reduce voltage fiuctuation.

*END NOT EXECUTE" (1) When the END instruction is executed it is read [ (1) Reset and establish the RUN
as another instruction code, e.g. due to noise. status again.

(2) The END instruction has been changed to If the same error is displayed

24 Stopped another instruction code somehow. again, the cause is a CPU
hardware error.

Contact your nearest Mitsubishi
service center, agent, or office,

(When END processing is executed.} and explain the problem.

*WDT ERROR"* A loop has been established for execution of the Check if any program will be run in

25 Stopped |sequence program, due for example to a CJ instruc- | an endless loop: if there is such a

{At any time) tion, and the END instruction cannot be executed. [program, modify the program.

‘UNIT VERIFY ERR." The I/O information does not match a loaded mod- {(1) The bit in special registers

ule when the power is switched ON. D9116 to D9123 that corres-

{1} Anl1/O dule (this includ pecial function ponds to the module for which
modules) is loose, or has become detached, the verification error occurred
during operation. Or, a completely different will be set to °1°: check for the

31 Stopped module has been loaded, module whose bit is set to *1*

{RUN}) by monitoring these registers
with a peripheral device and

‘When an END instruction is executed. replace that module.

However, no check is performed (2) f the current arrangement of
when M9084 or M9094 is ON. loaded modules is acceptable,
reset with the reset switch.
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Table 1.1

Error Code List (Continued)

Contents
Error Message of Speclal CPU
(When an A273UHCPU Register Status Error Contents and Cause Corrective Action
(8/32 Ax|s Specification) is Used) D9008
{BIN Value)

*FUSE BREAK OFF" There is an output module with a blown fuse. (1) Check the blown fuse indicator
LEDs of the output modules
and replace the fuse of the
module whose indicator LED is
.

(2) Modules with blown fuses can
32 RUN also be detacted by using a
(Stopped) peripheral device.
The bit in special registers
: D9100 to D9107 that corres-
hen an END instruction is executed. ponds a module whose fuse
However, no check is performed has blown will be set to *1°:
ﬁ:hen M9084 or M9094 is ON. ) ] monitor these registers to
check.

"CONTROL-BUS ERR.* FROM, TO instructions cannot be executed. (1) There is a hardware fault of the

(1) Faultin the control bus to the special functi pecial function module, CPU
module. module, or base unit: replace

(When FROM, TO instructions are executed. each module/unit to find the

On switching on the power or resetting. 40 Stopped defective one.

On switching from Contact your nearest Mitsubishi
STOP | . [RUN service center, agent, or office,
PAUSE STEP RUN ) and explain the problem with

the defective module/unit.

‘SP.UNIT DOWN" On execution of a FROM, TO instruction, a special {There is a hardware fault in the ac-

functi dule was d but no resp d special functi dul

(When FROM, TO instructions are executed. was received. contact your nearest Mitsubishi

On switching on the power or resetting. 41 Stopped (1) The accessed special function module is faulty, {service center, agent, or office,

On switching from and explain the problem,

{STOP } to {RUN }
PAUSE STEP RUN J

"LINK UNIT ERROR" {1) A data link module for use with MELSECNET {1) Remove the data link module

has been loaded at the master station. for MELSECNET from the

On switching on the power or resetting. master station.

On switching from 42 Stopped Atfter making this correction,
STOP o RUN reset and start operation from
PAUSE STEP AUN the initial status.

‘O INT.ERROR" An interruption has occurred although there is no (1) There is a hardware fault in one

interrupt module. of the modules: replace each
module in turn to determine
which one is defective. Contact
43 Stopped your nearest Mitsubishi service
center, agent, or office, and
explain the problem with the
{(When an interruption occurs.) defective module.
“‘SP.UNIT LAY.ERR." (1) Three or mors computer link modules have {1) Do not install more than two
been installed for one CPU module. computer link modules.
(2) Two or more data link modules for MELSECNET]|(2) Do not install more than one
have been installed. data fink module for MELSEC- -
44 Stopped (3) Two or more interrupt modules have been NET.

On switching on the power or resetting. installed. (3) Install only one interrupt module|

On switching from (4) In the parameter settings made at a peripheral [(4) Re-set the /O allocations in the
STOP to RUN device, an allocation for a special functi parameter settings made at the
PAUSE STEP RUN module has been made where thers is in fact peripheral device so that they

an I/O module, or vice versa. agree with the loaded modules.
*SP.UNIT ERROR" (1) A location where there is no special function (1) Read the error step using a
module has been accessed (when the FROM, pe-ripheral device, check the
46 Stopped TO instruction was executed). contents of the FROM, TO
(RUN) instruction at that step, and
correct it using the peripherat
(When a FROM, TO instruction is sxecuted) device,
‘LINK PARA.ERROR" (1) The data written to the link parameter area {1) Write the parameters again and
when link range settings are made by para- check.

On switching on the power or resetting. meter setting at a peripheral device differ for {2) It the error is displayed again,

On switching from 47 RUN some reason from the parameter data read by there is a hardware fault.
STOP |, [RUN the CPU. Contact your nearest Mitsubishi
PAUSE STEP RUN {2) The setting for the total number of slave sta- service center, agent, or office,

tions is *0°. and explain the problem.

*OPERATICON ERROR* (1) The result of BCD conversion is outside the (1) Read the error step with a pe

stipulated range (max. 9999 or 99999999). ripheral device, and correct the
(2) A setting exceeding the stipulated device range program at that step,
50 RUN has been made and operation is therefore {Check the device setting
(Stopped) impossibl range, BCD conversion value,
(3) A file register has been used in the program etc.)
without having made a file register capacity
{When a command is executed) setting.
“BATTERY ERROR" (1) The battery voltage has fallen below the stipu- |(1) Replace the battery.
lated value. (2) If the battery is used to back up

At any time 70 RUN (2) The battery’s lead connecter has not been the RAM memory or to retain

However, no check is performed installed. memory contents during

(when M9084 is ON. ) momentary power interruptions,

install a lead connector.
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APPENDIX2 ERROR CODES STORED BY THE PCPU

The errors that are detected at the PCPU are servo program setting errors
and positioning errors.
(1) Servo program setting errors '
Servo program setting errors are errors in the positioning data set in the
servo program and are checked for when a servo program is started.
They are errors that occur when the positioning data is designated
indirectly.
When a servo program setting error occurs, the following happens:
e The servo program setting error flag (M39079) comes ON.
e The program number of the program in which the error occurred is
stored in the error program No. register (D9189).
* The error code is stored in the error item information register (D9190).

(2) Positioning error »

(a) Positioning errors are errors that occur when positioning starts or
during positioning: they are classified into minor errors, major errors,
and servo errors.

1) Minor errors..... These are errors generated by sequence pro-
grams or servo programs; they are assigned
error codes 1 to 999,
The cause of minor errors can be eliminated
by checking the error code and correcting the
sequence program or servo program.

2) Major error....... These are errors generated by external input
signals or control commands from the SCPU;
they are assigned error codes 1000 to 1999.
When a major error occurs, check the error
code and eliminate the error cause in the ex-
ternal input signal status or sequence pro-
gram.

3) Servo error...... These are errors detected by the servo ampli-
fier; they are assigned error codes 2000 to
2999.
When a servo error occurs, check the error
code and eliminate the error cause at the servo
side.

(b) When an error occurs, the error detection signal for the relevant axis
comes ON, and the error code is stored in the minor error code, major
error code, or servo error code register.

Table 2.1 Error Code Registers,

<A171SCPU> Error Detection Flags

Device Error Code Register Error Detec-
Error Class Axls 1 Axls 2 | Axis 3 Axis 4 tion Signal
Minor error D806 D826 D846 D866 M1607+20n
Major error D807 D827 D847 D867
Servo error D8os8 D828 D848 D868 M1608+20n
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<A273UHCPU Table 2.2 Error Code
(8 axis specification)>.  Registers, Error Flags
Device Error Code Reglster Error Detec-tion
Error Class Axis 1 | Axis2 | Axls3 | Axis4 | Axiss | Axtss | Axis7 | Axis s Stgnal
Minor error - Deos | D826 | De46 | Dass | Dsss | D9os | Ds26 | Dods X7
Major error D807 | D827 | pesa7 | pse7 | pes7 | D907 | Ds27 | Dear
Servo error D808 | De28 | D848 | psss | psss | Dsos | Dozs | Dess Xn8
<A273UHCPU Table 2.3 Error Code Registers,
(32 axis specification)> Error Flags
Device Error Code Register Error
Detectl
Error Axis 1| Axis 2| Axis 3| Axia 4 | Axia § | Axis 6 | Axia 7 | Axis 8 [ Axis 9 | AXls | Axis A A Axls Ale Axis signal
Minorerror | 06 | D26 | D46 | D66 | DBE | D106 | D126 | D146 | D166 | D186 | D206 | D226 | D246 | D266 | D286 | Daoe
M2407+20n

Major error D7 D27 D47 D67 D87 | D107 | D127 | D147 | D167 | D187 | D207 | D227 | D247 | D267 | D287 | D307
Servo error D8 D28 D48 Dé68 D88 | D108 | D128 | D148 | D168 | D188 | D208 | D228 | D248 | D263 | D288 | Daos M2408+20n

Device Error Code Reglster Error
Error Axis | Axls | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Detection
Class 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 22 Signal

Minor error D326 | D346 | D366 | D386 | D406 | D426 | D446 | D466 | D486 | D506 | D526 | D546 | D566 | Dses | Dsos D626
Major error D327 | D347 | D367 | D387 | D407 | D427 | D447 | D467 | D487 | D507 | D527 | D547 | Dse7 | Dsa7 | Dso7 D627
Servo error | D328 | D348 | D368 | D388 | D408 | D428 | D448 | D48 | Dasa | D508 | D528 | D548 | Dsss | Dsss D608 | D628 | M2408+20n

M2407+20n
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(c) If another error occurs after an error code has been stored, the

existing error code is overwritten, deleting it.
However, it is possible to check the history of error occurrence by
using a peripheral device started up with the GSV13PE/GSV22PE

software.

(d) Error detection flags and error codes are latched until the error code
reset sighal (M1807+20n/Yn7/M3207+20n) or servo error reset sig-
nal (M1808+20n/Yn8/M3208+20n) comes ON.

POINTSI

(1) When some servo errors occur, the same error code will be stored
again even if the servo error reset signal (M1806+20n/Xn8/M3208+

20n: ON) is issued.
(2) When a servo error occurs, reset the servo error after first eliminat-

ing the error cause at the servo side.

APP - 6



APPENDICES |
_

2.1 Servo Program Setting Errors
The error codes, error contents, and corrective actions for servo program
setting errors are shown in Table 2.4. The "*" in error codes marked with an
asterisk indicates the axis number (1 to 4/1 to 8/1 to 32).
Table 2.4 Servo Program Setting Error List
Error Code
Stored In Error Name Error Contents Error Processing Correctlve Action
D9190
Parameter The designated p ter block ber is | The servo program is executed with the Designate the parameter block
1 Block b stside the range 1 to 16 parameter block number set to the default number in the range 1 to 16
Setting error (A273UH 32-axis specification : 1 to 64). value of *{", {1 to 64).
(1) An address outside the dasignated (1) Axis motion does not start. (1) #f the control unit is
range is set when executing absolute {(When oxocyting Interpolation control, degrees, set the address in
Addressitravel value positioning control. :&r:‘o)ol the interpolation control axes the range 0 to 35999999,
SEOﬂilllﬂ d.‘"°r 4 Units Address Setting Renge (2) if the error is detected during speed
n03* (Exeluc '"'d’p" - degres | 01035000089 [ x 10-*degree itching control or t spesd con-
positionm o trol, a deceleration stop is executed.
control) (2) The travel value Is set to 2147483648 | (O} When muiltiple serva programs are to be |' ) " T mr P00 sy o
PpA executed simultaneously, if an error oc- - as
{H80000000) when executing incremen- curs in one servo program none of the range O to £(27'-1).
tai positioning control, programs are executed.
(1) The commanded speed is set outside (1) The axis does not start if the com- (1) Set the commanded spesd
the range of 1 to the speed limit value. ded speed is set at *0° or less. in the range from 1 to the
(2) The designation for the ded @ ::'l‘ah:ps:atd limit vaI:mJ :Z:;:l is eer peed limit value.
i id. icabl . ’ "
speed is outside the applicable range. cuted at the speed fimit value.
4 Commanded speed Units Address Setting Renge
error mm | 110600000000 [x 10" mm/min
inch 1 to 800000000 | x 10™%nch/min
degree | 110 x 10~*degree/mi
PULSE | 1 to 1000000 PLS/sec
5 Dwell time setting The dwaell time is set outside the range 0 to | Control is ted using the default value | Set the dwell time in the range
error 5000. of "0°. from 0 to 5000.
. The M code is set outside the range 0 to Control is ted using the defauit value | Set the M code in the range
8 M code sefting error | ,cc of 0", from 0 to 255.
Torque limit value The torque limit value is set outside the Control is executed using the torque limit Set the torque limit value in the
7 q range 1 to 500. value set in the designated parameter range from { to 500.
setting error block
(1) Ah address outside the designated Positioning control does not start. {1) If the control unit is
range is set when executing absclute degrees, set the address in
positioning control. the range O to 359999899.
Units Address Setting Range
=8
Auxiliary point setting degree | 0 to 35099099 lx 10" 'degres
error
08 (when executing (2) The trave! value is set to —2147483648 (2) Set the travel value in the
n circular interpolation (H80000000) when executing range 0 to £2147483647.
by designating an incremental positioning control.
auxiliary point). {3) The start point is also the auxiliary {3) Set the start, auxiliary, and
peint, or the auxiliary point is also the end points so that they are
end point. not equal to one another,
(4) The auxiliary point is located on a {4) Set the auxiliary point at a
straight line between the start and end location not on the straight
points. line between the start and
and points.
(1) An address outside the applicable Positioning controf does not start. (1) If the control unit is
range is set when executing absolute degrees, set the address in
positioning control. the range 0 to 35999999,
Unlts Address Setting Range
dogres | 01035000999 | x 10"degree
. ) (2) The travel value is set to 2147483648 {2) Set the travel value in the
Radius setting error {H80000000) when exacuting range 0 to 2147483647,
(when exscuting incremental positioning control.
n09* circular interpolation . -
by designating a (3) The start point is also the end point. (3) Set the start and end points
radius) so that they are not equal to
sach another,
(4) The distance between the start and end (4)Change the relationship
points is greater than the radius. between the start-tc-end
point distance (L) and the
radius (R) so that it
conforms with the following
equation:
L
2R ER ]
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Table 2.4 Servo Program Setting Error List (Continued)

Error Processing

Corrective Action

Positioning control does not start.

(1) it the control unit is
degrees, set the address in
the range 0 to 35099889,

(2) Set the travel value in the
range O to +2147483647.

Control is executed at the default value of
3",

Set the interpolation control
unit in the range O to 3. -

Control is executed at the default value of
200000 PLS/sec.

Set the speed limit value in the
specified range.

Control is executed at the default value of
1000.

Set the acceleration time In the
range 1 to 65535.

Set the deceleration time in the
range 1 to 65535.

Set the rapid stop deceleration
time in the range 1 to 65535.

Control is executed at the default value of
300%.

Set the torque limit value in the
range 1 to 500,

Control is executed at the default value
(100PLS).

Set the allowable error range
for circular interpolation in the
applicable range.

Control is executed with the repeat count
set to "1°.

Set the repeat count in the
range 1 to 32767.

Positioning control does not start.

(1) Create a servo program
designated by the START
instruction.

(2) Delete the servo program
containing the START
instruction.

(3) Do not designate more than
one axis.

Positioning control does not start.

Designate a point bet ]
CPSTART and CPEND.

Positioning control does not start,

Set one of the axes invoived in
the interpolation as the
reference axis.

Control is executed with an S-curve ratio of
100%.

Set the S-curve ratio within the
range 0 to 100%.

Positioning control does not start.

Set a speed switching point
between the VSTART and
VEND instructions or the FOR
and NEXT instructions.

Positioning control does not start.

Set the start program No.
within the range 0 to 4085 and
then start.

Positioning control does not start.

Set the commanded amplitude
within the range 1 to
2147483647 and then start.

Positioning control does not start.

Set the starting angle within
the range 0 to 3598 (x 0.1
degrees) and then start.

Error Code
Stored In Error Name Error Contents
09190
(1) An address outside the applicable
range is set when executing absolute
Center point setting positioning control.
error
ni0* {when iting Units Address Setting Range
circular interpolation degree | 0 to 35000909 I" 10"degree
by designating a
center point) (2) The travel value is set fo 2147483648
{H80000000) when executing
incremental positioning control.
1 Interpoiation control The interpolation control unit is set outside
unit setting error the range 0 %0 3.
12 Speed limit value The speed limit value is set outside the
setting error applicable range.
i3 Acceleration time The acceleration time Is set to *0°,
setting error
14 Deceleration time The daceleration time is set to “0°,
setting error
Rapid stop The rapid stop deceleration time is set to
15 deceleration time 0.
setting arror
18 Torque limit value The torque limit value is set outside the
setting error range 1 to 500.
The allowable srror range for circular
interpolation is set outside the applicable
range.
g:";:?:lz:m" range Units Addrese Setting Range
7 interpolation setting mm x 107%m
error inch 1 to 100000 x 10~inch
degres x 10"*degree
PULSE PLS
The repeat count is set outside the rangse 1
18, Repeat count error 10 32767.
(1) The setrvo program designated by the
START instruction does not exist.
19 START instruction (2) There is a START instruction in the
setting error designated servo program.
(3) More than one axis has been designat-
od for the started servo program.
. . No point has been designated in the
20 Point setting error instruction for constant speed control.
In linear interpolation using the reference
21 Reference axis speed | axis speed designation method, an axis not
setting error involved in the interpolation has been
designated as the ref axis.
" . The S-curve ratio when designating
22 f-rtcou'rv‘ r.tlo ‘.oﬂ'ng s‘curv’ | un: --l 1 li;ﬂn i‘
outside the range 0 to 100%.
Not even one speed switching point has
] been set between a VSTART and VEND
23 VSTART setting error | instruction, or between a FOR and NEXT
instruction. (Applies with A273UHCPU
(8/32 axis specification) only.)
. The start program No. for the cance!
24 Cancel lu'::tn::::un function has been set outside the range
program fo. 0 to 4095.
High-speed Operation cannot be started because the
25 osgilla(‘i’on command amplitude commanded for the high-speed
litude srror oscillation function is outside the range 1 to
ampiitude o 2147483647,
High-speed Operation cannot be started because the
26 osgillut‘i,on startin commanded starting angle for the high-
angle srror 9 spead oscillation function is outsids the
9 range 0 to 3589 (x 0.1 degreas).
- Operation cannot be started because the
High-speed "
g commanded frequency for the high-speed
L 2::;:_'“""" trequency oscillation function is outside the range 1 to
5000 (CPM).

Positioning control does not start.

Set the frequency within the
range 1 to 5000 (CPM) and
then start.
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Table 2.4 Servo Program Setting Error List (Continued)

Error Code
Stored In Error Name Error Contents Error Processing Corrective Action
D9190
900 START instruction The servo program designated by the Positioning control does not start. Set the correct servo program
setting error DSFRP/SVST program does not exist. number.

{1) The axis number set {or the Positioning control does not start. (1) Set the corract axis number.
DSFRP/SVST instruction is different

001 START instruction eroar;rt.h': axis number set for the servo
setting error .

(2) A DSFRP instruction has been used {2) Use the SVST instruction
when executing 4-axis linear for 4-axis linear
interpolation. interpolation. -

s am The instruction code cannot be decoded Positioning control does not start. Set the correct instruction code.
802 .n°:v°czr°°ng;° de error | (& NOn-existent instruction code has been
insiru designated).
903 ' Start A virtual mode program was started in the Positioning control doas not start. Check the mode allocation for
art error reai mode. . the program.
904 Start A real mode program was started in the Positioning control does not start. Check the modse allocation for
art srror virtual mode, the program.
An instruction that cannot be used in the Positioning control does not start, Correct the servo program,
905 Start error virtual mede (VPF, VPR, VPSTART, ZERO,

VVF, VVR, OSC) was issuad.

An axis not used in the system settings has | Positioning control does not start. Set an axis number that is
806 Axis No, setting error | been set for the servo program set in a setted in the system settings.

DSFRP/SVST instruction.

007 Start . Start attempted during pr ing for Positioning control does not start. Use M2034 {real/virtual mode
art erro switching from real mode to virtual mode, switching request), M2044
O . ) Wvirtual mode status) as
Start P during pr g for '(raa N
808 Start error switching from virtual mode to real mode. interlocks for starting.
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2.2

Minor Errors

(1) (2) Errors at Startup (100 to 199)
The following lists errors detected at startup.
The error codes, error cause, error processing, and corrective actions are shown in Table 2.5.

*: During interpoiation, an error code is stored in the error code storage areas of all
corresponding interpolation axes.

Table 2.5 List of Errors at Startup (100 to 199)

Control Type

SR HERIHEEEELE

sl 2 BI=1 5| 8|5 85| 2|0]=

HAEHHEEREEHHME

1k eln|E Slols i

of 2 5 ol §|= S
olo]| @ B = eo|N| € e
o E BlwlE L] -] H :
8 3 0 =) 3 = € Error Cause Error Corrective
- - - 3 = Processing Actions
gl |8 5 (=] |E

u i S 2

= 5
E
g
=
100 ololo * PC ready (M2000) or PCPU preparation * Set the servo system CPU
complete (M9074) is OFF. ) to RUN.
ololo « Start acknowledge of corresponding *» Set the PC ready (M2000)

101 axis (M2001 to M2008) is ON. to ON.

« Stop command of corresponding axis « Interlock using the program so
{M1800 + 20n) is ON. the axis during startup is not

103 O|l0|10 started. (Enter the correspondingﬂ
axis and the start enable OFF
as the start condition.)

104 ololo * Sudden stop command of corresponding « Set the stop instruction

axis (M1801 + 20n) is ON. (M1800 + 20n) to OFF, then start.
" « Positioning is specified to out of stroke » Set the sudden stop instruction
106 fimit range. (M1801 + 20n) to OFF, then start.
* In the circular interpolation by setting an Stopped « Perform positioning within
auxiliary point, the specified address the stroke limit range.

107 does not make an arc.

Relationship of the start-point, auxiliary-
point and end-point addresses

«In circular interpolation, difference of the * Correct the address for the

1100 0 end point address and the ideal end MELFA-BASIC program.

point exceeds the allowable circular
interpolation error range.

« At the start of near point dog method * Repeated start of zero return
zero return, the zero return complete cannot be performed.

115 e (M1610+20n) is ON. * Return to the state before the
near point dog ON by JOG
or positioning, then perform
zero return.

*JOG speed is set to 0. « Set the correct speed

116 O * The set JOG speed exceeds the JOG Controlied by (within the range).

o the JOG speed
speed limit value. limit value.
* At the simultaneous start of JOG Performs * Set correctly.
operation, the same axis is set for both | forward start of
117 O forward and reverse only the
corresponding
axis.
ZCTis not set. Zero return « Perform zero return after
At the re-travelling of the dog-method or | does not passing the zero point.
120 O count-method zero return or at startup of | complete
data-set-method zero return, the zero normalily.
point passing signal(M1606 + 20n) is OFF.
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Table 2.5 List of Errors at Startup (100 to 199) (Continued)

Control Type
I EHE R I EIRE R
HEHHEIHE EEHEHEEE
Sislo| 8| a| @ g [ L] K]
HAHNEEEHEEHERE
gl é E 2|2 g N| s 8
o wlE 3 = 2 i
fa1 % & = 3 = £ Error Cause Error. Ct:rr?ctlve
= s o o = Processing Actions
[ ] a [}
Gl |2 2 5
i ] G
: :
E
* Inconsistent solution error *Correct the point block address
« Because the end address is at a of servo program.
161" O| special point, the values J1to J16
for the end point cannot be operated.
* Qut of operation range error «Correct the point block address
162" o * The end address is out of operation of servo program.
range (a position where the robot arm
cannot reach).
» Construction flag interpolation error ¢ Correct the point block address
» Because the construction flag (position of servo program.
63" 0o information, multiple rotation information) « Correct the MELFA-BASIC
) of the end address is different from the program so it performs joint
start point, the linear and circular interpolation.
interpolation cannot be performed.

» Positioned out of orthogonal stroke « Position within the orthogonal
limit range (three-dimensional stroke limit range.
interpolation CP). Three-dimensional JOG speed |+ Move into the orthogonal

« Three-dimensional interpolation CP is setto 0. stroke limit range by JOG, etc.

166" o & « When the orthogonal strok
control has been started out of the When the orthogonal stroke
orthogonal stroke limit range. limit is unnecessary, set the

* Orthogonal JOG has been started in orthogonal stroke limit invalid
the off-direction from the orthogonal (machine1...M1778) to ON.
stroke limit range.

172 o » Excessive adjacent amount *Set the adjacent amount value
Adjacent amount value exceeds 214,748mm. within the range.
*» Excessive speed specification + Set the command speed below
Command speed is over the speed the speed limit value.
173 O limitvalue.
When speed limit value is 60000.00mmy/min,
the specification speed is 1000mm/sec.
«Qut of override range « Set the range of override from
174 0 Override range exceeds 100%. 1 t0100%.
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(3) Errors during startup (200 to 299)
The errors detected at start.
The error codes, error causes, error processing and corrective actions are shown in Table 2.6.

Table 2.6 List of Errors During Startup (200 to 299)

Control Type
218[3|5|&[8|8|5|5|518|8
g-—iﬁ;&ﬁsg;oc
Slsto]| 8 al @ g sl 8 K
=18 a|lv| E el 1% S
of 8 IR o 3|= °
afé 1 als g|N|s a
3 £ a5 |3] |2 |¢g .
Q 3 o a K] £ Error Cause Error Corrective
2 b ] & s Processing Actions
gl | H 5
w = ucu:
£
£
-
* During startup by a start request from » Set the PC ready (M2000) to
200 Q|0 O the sequence program, the PC ready ON after all axes have stopped.
(M2000) became OFF. :
. * During zero return, the PC ready .  Perform zero return again after
201 o) (M2000) became OFF. Dece'e'a‘:f" setting the PC ready (M2000) to
stoppe ON, or the stop command
- {(M1800 + 20n) and sudden stop
o * I()J:ggoze?orit;m’ the SotONp command command (M1801 + 20n) to OFF.
+20n) became ON.
202 For the near point dog method,
perform zero return again after
* During zero return, the sudden stop retyrn(i’ng to the Stazboe;ff niaf
command (M1800 + 20n) became ON. point dog was turn , by the
203 o ¢ ) Sudden stop JOG operation or positioning.
= During deceleration by the PC ready * After all axes have stopped, set the
(M2000) turned OFF, the PC ready PC ready (M2000) from OFF to ON.
204 O|0| 0O O (M2000) was turned ON again. No operation |{ OFF — ON of PC ready (M2000)
during deceleration will cause
no operation.
* During startup, the present feed value * Correct the stroke limit range
exceeded the stroke limit range. or set travel so the positioning
For circular interpolation, only the axes control is performed within the
at which the stroke limit range was stroke limit range.
207 0] O exceeded are stored. °
* Zero return is not completed when the | Deceleration |« perform zero return.
absolute position detection of the stopped
rotating axis is performed.
» During startup, when the final positioning « Set the speed that does not
211 address is detected, an overrun occurs result in overrun.
because the deceleration distance falls * Set the travel that does not
short of the distance for the output speed. result in overrun.
* The corresponding axis tried to operate | Manual pulse | « After the corresponding axis has
214 0 in the manual pulse generator mode by | generatoris | stopped, perform the manual
enabling the manual pulse generator ignored pulse generator operation.
during startup. until it stops.
* The override ratio became out of 1 to . * Set in the range of 0 to 100%.
226 O 100% range. Continued
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Table 2.6 List of Errors During Startup (200 to 299) (Continued)

Error Code

Control Type

Paositioning

Fixed-dimension feed

Speed

Speed position

[}

o
4

Speed switch
Uniform speed

Manual pulse generator

Zero return

Position follow-up

OCR

Three-dimensional interpolation CP

Error Cause

Error
Processing

Corrective
Actions

231

« Inconsistent solution error
Interpolation computation of J1to J16
cannot be performed because it
passes a special path.

232

* Out of operation range error
Tried to move out of operation range
during transfer (tried to move to a
position the robot arm cannot reach).

« Machine axis over speed (own axis)
When the specified machine operation
is performed, speed limit value for the
axis (machine constant 2) is exceeded.

236

* Machine axis over speed(other axis)
Machine axis over speed(error code 235)
occurred at other machine axis. (This is
for detecting errors of other axes.)

e.g.) When axis J6 becomes has an over
speed, axes J1 to J5 will get error code
236, while axis J6 will get error code 235.

237

* Orthogonal stroke limit (machine axis)
During startup, the coordinate value
exceeded the orthogonal stroke limit
range (for the axis which is assigned to
the machine).

238

* Orthogonal stroke limit (non-machine axis)
During startup, when there are interpolation
axes that are assigned to the machine,
the coordinate value of the machine
exceeded the orthogonal stroke limit range.
(This is for detecting errors of the axes that
are not assigned to the machine.)

(e.g.) Assume axes 1 to 6 are assigned to
J1 to J6 of the machine and axes 7and 8
are not a part of the machine configuration.
At this time, if interpolation is performed
with two axes, namely axes 1 and 7,

and the machine exceeds the orthegonal
stroke limit range, axis 1 gets error code 237
and axis 7 gets error code 238.

Sudden stop

» Correct the servo program.

* Correct the point block address
of the servo program.

* Set the speed so it does not
become over speed.
Correct the servo program so joint
interpolation will be performed.

* Correct the orthogonal stroke limit
range or the set travel so that the
positioning control is within the
orthogonal stroke limit range.
When the orthogonat stroke limit
is unnecessary, set the orthogonal
stroke limit invalid (M1778) to ON.
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2.3

Major Error

The major errors are generated by the control commands from the external input signals or the SCPU,
and have the error codes of 1000 to 1999. :
The major errors include errors at startup, errors during startup, absolute value system errors and the

system error.

(1) Errors at startup (1000 to 1999)

The errors detected at

starting.

The error code, cause of error, error processing, corrective actions are listed in the table 2.6.

Table 2.7 List of Errors at Startup (1000 to 1099)

3

Positioning

Fixed-dimension feed

Speed

Speed position

JOG
OCR

Manual pulse generator

Speed switch
Uniform speed %

Zero retum

Position follow-up

turmned ON.

a
3]
g g Emor Cause Eror Corrective
E Processing Actions
u
E
=
* External stop signal for the corresponding| » Turn OFF the stop signal.
1000 o(0|0O o) axis became ON.
* At a forward-direction (address increasing * Move in the reverse direction using
1001 ololo Q| direction) startup, external FLS (high limit the JOG operation, etc. and set it
. LS) signal was OFF. back to the external limit range.
« At a reverse-direction (address decreasing * Move in the forward direction using
1002 (o] folNe)] O/ direction) startup, external RLS (low limit the JOG operation, etc. and set it
LS) signal was OFF. back to the external limit range.
s At the near point dog method zero retum * Setit ba,de‘O the st?te t:if% i‘the
startup, external DOG (near point do near point dog was tum
(%2 © © signalpwas turned ON.( P 9 Sudden stop using the JOG operation, etc.,
then perform zero retum.
* The servo status of the corresponding » Wait until the servo status
axis is not READY (M1615 + 20n : OFF). becomes READY (M1615 + 20n :
(1) Servo amplifier power is OFF. OFF).
(2) During initial processing because the
1004 Q0|0 o servo amplifier power was turned ON.
(3) Servo ampilifier unloaded
(4) Servo error
(5) Cable fault
* Servo error detection signal (M1608 + « After removing the error from the
20n) of the corresponding axis was servo side, reset M1608 + 20n
1005 0l0|0 o with the servo error reset (M1808

+ 20n), then start.
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Errors during startup (1100 to 1199)

These are the errors detected during startup.
The error code, error causes, error processing and corrective actions are shown in Table 2.8.

Table 2.8 List of Errors during Startup (1100 to 1199)

:
3

Positioning

Fixed-dimension feed

Speed

Speed position

Speed switch

Uniform speed

JOG

Manual pulse generator

Zero retum

Position follow-up

OCR

|‘1105

faulty cables, etc.).

o
(%)
g g Emror Cause Ermor Con'fecﬁve
B 5 Processing Actions
m g
* During the forward-direction (address « Move in the reverse direction using
T1o1 O|0]|0 O increasing direction) start, external FLS the JOG operation, etc. and set it
(high limit LS) signal is turned OFF. i back to the external limit range.
Deceleration
* During the reverse-direction (address | stop according [* Move in the forward direction using
T102 olo|o Q| decreasing direction) start, external RLS | to the stop the JOG operation, etc. and set it
(low limit LS) signal is turned OFF. processing | pack to the extemal limit range.
upon STOP
« During zero retum, the external signal input* in the  la If during near point dog method
stop (stop signal) is turned ON. parameter zero retum, set it back to the state
o block. before the near point dog was
1103 turned ON using the JOG
operation, etc., then perform
zero return.
* During startup, the servo error detection fimmediate stop |* It becomes ready to restart after
k104 ello][e)] Q| istumed ON. without the servo error processing.
deceleration
* During startup, the servo amplifier power TumOFE [ Tum ON the servo amplifier power.
O|0]|0 O] is turned OFF (servo unloaded detected, M1g1 5+ 20n Confim the connection cable to

the servo amplifier.

(3) Absolute position system errors {1200 to 1299)
These are the errors detected in the absolute position system.
The error codes, error causes, error processing and corrective actions are shown in Table 2.9.

Table 2.9 Absolute Position System Error List (1200 to 1299)

Control Type

Positioning

Fbeeck-dimension feed

Speed
Speed position

Speed switch

(4

9

Uniform speed

Manual pulse generator

Zero retum

Position follow-up

OCR

a.
o
§ g Emror Cause Emor Corrective
‘-E’ _g Processing Actions
m g
-
 Upon power on, a sum check error for * Replace the main module because!
backup data (standard value) occurred. the intenal memory error has
occurred or the EEROM life has
1201 Stopped been expired in the servo system

CPU.

* This may occur at the time of
purchase. In this case, perform
zero retum.

APP-15



APPENDICES

(4)

System errors (1300 to 1399, 1500 to 1599)

These are the errors detected when the power is started.

The error codes, error causes, error processing and corrective actions are shown in Table 2.9.

Table 2.10 List of Errors on the Basic Base Side (1300 to 1399, 1500 to 1599)

Control Type
33 AFIHERE
Q B ] E (o]
» 2 §
2|3 E &l §|2 i
a § N
-§ o |?|3 %. % 2 Error Cormrective
- a = Error Cause . N
(] g Processing Actions
Bl |2 : §
w = i
1+
*There is a fraction in gear ratio on the » Review the parameters.
1330 o rotating shaft. -
*The gear ratio exceeds the operation
range.
*A machine type which is not applicable * Correct the machine type setting.
330 is set. Install the machine library
0 compatible with the set machine
type to the servo system CPU.

* An axis number which is not applicable is * Review the axis number assignmen§

1333 O assigned to the machine. of the joint axis definition in the
system setting.

* The same axis number is set in different |* Review the axis number assignment

1334 machine settings. of the joint axis definition in the
O | The axis assignments are overlapped in system setting.
the same machine.
Stopped - - -
A * The combination pattern set for each of * Review the unit setting of each
335 Q| the machine's axes cannot be used in the axis.
set machine type.

» The interpolation control unit of the » Correct so that the unit of
parameter block specified by machine interpolation control by the
constant 1 is abnormmal for the combination parameter block becomes normal.

336 o pattern in the unit of individual axis of the
machine.

» The interpolation unit set in the parameter]
block and fixed parameter for the rotating
shaft are different.

* Failed to initialize the coordinate * Review machine constants 1 and 2.

1337 O| conversion process.

238 » Machine constant 2 (base conversion) is * Review machine constant 2.

I incorrect,

339 » Machine constant 2 (tool conversion) is * Review machine constant 2.
incorrect.

310 ol Machine constant 2 {arm length, arm shift * Review machine constant 2.
amount) is incorrect.

- O | Stroke limit of each joint axis of the * Review each axis stroke limit data.
machine is incorrect.
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2.4 Servo Errors

Servo errors include servo amplifier errors and servo power supply module
errors (only when using an A273UHCPU (8/32 axis specification)).

[When using A273UHCPU (32-axis specification)] _

When using A273UHCPU (32-axis specification), the processing when a
servo error is detected can be set separately for each system.

(However, this applies only to servo errors detected at the ADU.)

The processing and systems are set in the system settings at a peripheral
device.

Setting Control Detalls

* If even one ADU axis Is subject to a servo error, servo OFF
1 g‘;sée(';‘e?:a'g is established for all the axes In that system.
(Same control as when all axes servo OFF is performed.)

¢ Only the ADU axis subject to the servo error goes into the
servo OFF status and other axes are unaffected.

* However:
(1) Where there are two axes per module, if one of the axes

is subject to a servo error then both axes go into the

Servo OFF of serve OFF status.

2 | affected axis (2) When the following servo errors occur, serve OFF for

only individual systems becomes effective.

Overcurrent (2032)

Insufficient voltage (2810)

Excessive regeneration (2830)

Overvoltage (2833)

Amplifier power supply overheated (2847)

(1) Servo amplifier errors (2000 to 2799)

The servo amplifier errors are errors detected by the servo amplifier and

are assigned error codes 2000 to 2799.

Servo errors include errors at an ADU (only when using an A273UHCPU

(8/32 axis specification)) and errors at an MR- ]-B.

In the following tables, the types of servo amplifier are indicated by

symbols: (A) for "ADU", and (M) for MR-[ }-B.

The servo error detection signal (M1608+20n/Xn8/M2408+20n) comes

ON when a servo error occurs. Eliminate the cause of the error, reset

the error by turning ON the servo error reset signal (M1808+20n/Yn8/

M3208+20n), and reset operation. (Note that the servo error detection

signal will not come ON in response to error codes in the range 2100 to

2499 because these codes are for warnings.)

Note: 1. When an excessive regeneration error (code 2030), or overload
1 or 2 error (codes 2050, 2051) occurs, the state that applied
when the error occurred is stored in the servo amplifier even
after the protection circuit has operated. The memory contents
are cleared if the external power supply is turned OFF, but are
not cleared by the reset signal.

2. Repeated resetting by turning OFF the external power supply
after occurrence of error code 2030, 2050, or 2051, may cause
devices to be destroyed by overheating. Only restart operation
after eliminating the cause of the error.

Details of servo errors are given in Table 2.14.

/\ CAUTION

/N If a controller or servo amplifier self-diagnosis error occurs, check the points stated in this
manual and clear the error.
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Table 2.11 Servo Amplifier Error List (2000 to 2799)

Error {Amplitler Error Cause Error
Code Type Name Description When Errar Checked Processing Corrective Action
P-N not ¢ P-N of the ADU are not connected to * Review the wiring.
{A) connected. P-N of the servo power supply
module.
¢ The power supply voitage is less * Measure the input voltage (R, S,
| thant60vac. _ _ _ _ _ __ ] | Dwithavoltmeter.
2010 ¢ A momentary power interruption of | At any time during operation. * Monitor with an oscilloscope to
15 ms or longer has occurred. check whether a momentary
M) Low voltage o e _ - power interruption has occurred.
* The power supply voitage dropped, * Review the power capacity.
for example when motion contro!
started, due to insufficient power
capacity.
A) Internal ¢ ADU SRAM fault * When the servo amplifier * Replace the ADU.
memory error power is turned ON,
* Servo amplifier SRAM is faulty. * When the servo amplifier ¢ Replace the servo amplifier,
¢ Servo amplifier EPROM check sum power is turned ON
error. - ¢ At the leading edge of the
2012 PC READY flag (M2000)
(M) Memory error 1 * When a servo error is
reset
* When the power to the
servo system CPU is
turned ON
2013 (M) Clock error * Servo amplifier clock fault. * Replace the servo amplifier.
» Fault in servo control system ¢ Reset the servo system CPU and
A -~ — = = = = = = ~ — — — — _|Atany time during operation [ Sheck again. _ _ _ _ _ _ _ |
2014 Watchdog s ADU failure « Replace the ADU.
™) * Servo amplifier hardware fauit ¢ Raplace the servo ampiifier.
) * Servo system CPU hardwars fault * Replace the servo system CPU.
 Faulty 2-port memory in ADU ¢ When the servo amplifier ¢ Reset the servo system CPU
A 2-port memory power is turned ON and check again.
error * When a servo error is ¢ Repilace the ADU.
reset
e Servo amplifier EEPROM fault ¢ When the servo ampiifier ¢ Replace the servo amplifier.
2015 ’ power is turned ON i
o At the leading edge of the |Immediate
PC READY flag (M2000) stop.
(M} Memory error 2 o When a servo error is
reset
* When the power to the
servo system CPU is
turned ON
¢ Communication with the encoder is | e When the servo amplifier * Reset the servo system CPU
not normal at initialization. power is turned ON and check again.
(A) ¢ The sncoder type set in the system [e When a servo error is ’ * Replace the servomotor
setlings (ABS/INC) does not match reset (encoder).
the d tually ted ¢ Review the system settings.
. ¢ Fault in communication with the ¢ When the servo amplifier ® Check if the connector of the
2016 Position encoder power is turned ON encoder cable is loose.
sensor error 1 ® At the leading edge of the ¢ Replace the ssrvomotor.
PC READY flag (M2000) : * Replace the encoder cable.
(M) * When a servo error is
reset
¢ When the power to the
servo system CPU is
turned ON
e ADU A/D onverter faulty ¢ When the servo amplifier * Reset the servo system CPU
A) power is turned ON and check again.
¢ When a servo error is ¢ Replace the ADU,
resst
¢ Faulty device in the servo amplifier |+ When the serve amplifier ¢ Replace the servo amplifier.
PCB. power is turned ON
2017 PCB error o At the leading edgs of the
PC READY flag (M2000)
(M) e When a servo error is
reset
* When the powsr to the
servo system CPU is
turned ON
* Servo ampiifier flash ROM check ¢ When the servo amplifier * Replace the servo amplifier.
sum error power is turned ON
* At the leading edge of the
PC READY flag (M2000)
2019 (M) Memory error 3 ® When a servo error is
reset
* When the power to the
servo system CPU is
turned ON
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Table 2.11 Servo Amplifier Error List (2000 to 2799) (Continued)

Error |Amplitier Error Cause Error
E
Code Type Name Description When Error Checked Processing Corrective Actlon
«C ication with the d ¢ Check the connection between
(A) was not performed normally during the encoder and ADU.
operation, * Replace the servomotor
2020 Position {encoder).
sensorerror 2 [, gqyigin communication with the e Check if the connector of the
sncoder encoder cable is loose.
M)
X ] ; * Replace the servomotor,
At any time during operation » Replace the encoder cable,
* U, V, or W of the servo amplifier * Use a multimeter to check
output grounded between the U, V, and W
' terminals and the case.
t
2024 (M) g:tlr ut ground o Use a multimeter and
megger tocheck between the U,
V, and W terminals of the
motor and the core.
* The voltage of the supsrcapacitor ¢ When the servo amplifier e Replace the battery
inside the absolute encoder has power is turned ON (MR-JBAT-{ ]).
A Absolut pped below 2.5 £0.2 V. * When a servo error is * Check the connection betwsen
position lost o The absolute encoder rotated at reset the encoder and ADU.
greater than 500 rpm during a
momentary power interruption.
» The voitage of the supercapacitor * When the servo amplifier o Tum the power ONfor2to 3
inside the absolute position sensor power is turned ON minutes to charge the
2025 has dropped. o At the leading edge of the supercapacitor, switch the power
PC READY flag (M2000) OFF then ON again, and execute
o e e e e e e e — — e Wnhen a servo erroris | ahome position return, |
(M) . |Battery alarm  {, The battery voltage is low. reset  Turn the servo amplifier power
* When the power to the OFF, then measure ths battery
servo system CPU is ! diat voltage. :
o Failure of battery cable or battery. turned ON stop * Replace the servo amplitier
{Home position return must be re- battery.
executed after clearing the error.)
¢ There is a discrepancy between the |« When the servo amplifier ¢ Review the system settings.
. servo parameters (system settings) power is turned ON
2026 (A) Unit mismatch and the actually installed serve o When a servo error is
amplifier. reset
¢ The frequency of ON/OFF switching ¢ Reduce the frequency of
of the power transistor for acceleration and deceleration
regeneration is too high. (Caution is or feed speed while checking
required since the regenerative the servo monitor regeneration
resistor could overheat.) tevel (%).
© Reduce the load.
¢ Increase the servomotor
o e [ copacty. _ _ ______ |
2030 (M) |Excessive * Servo par (system settings) s Chack the servo parameters
regeneration setting error (regenerative resistor and motor
type settings in the system
= = = = = = = = = = = = — - At any time during operation | settings)., _ _ _ o]
» Incorrect wiring of regenarative s Connect the regenerative
resistor | r_esistor c_on_'gclly. e
¢ Failure of regenerative resistor + Replace the regenerative
| r_esi_stor. __ o
+ Power transistor for regeneration « Replace the servo amplifier.
damaged by short circuit
[+ The commanded speed is tao high. _| [ Review the commanded speed. |
* An overshoot occurred during ¢ Raview the servo parameters,
2031 (A)  [Overspeed | facceleration. | - e e e m o= ]
» Encoder failure . Repla&a the encodsi. _____
 Failure or incorrect wiring of o Check the connection between
encoder cable the encoder and ADU.
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Table 2.11 Servo Amplifier Error List (2000 to 2799) (Continued)

Error {Amplifler Error Cause Error
rc lon
Code Type Name Description When Error Checked Processing Corrective Act
¢ The motor rpm has exceeded 115% ® Check the motor rpm in the
of the rated rpm, $8rvo parameters,
o Check if the number of pulses
per revolution and travel value
per revolution in the fixed
parameters match the machine
L o e e e e e e e spocificaliogs.________
e An overshoot has occurred because e If an overshoot oceurs during
the acceleration time constant is too acceleration, check the
small, acceleration time and
2031 (M) Overspeed At any time during operation deceleration time in the fixed
e e e e e _ parameters, - — e e =]
* An overshoot has occurred because * if overshoot occurs, increase the
the servo system is unstable. ’ speed integral compensation by
adjusting the position loop pain/
position control gain 1, 2, speed
loop gain / speed control gain 1,
L e e - [ 2inthe servo parameters, _ _ |
¢ Position sensor fault. ® Check if the encoder cable is
disconnected,
* Replace the sarvomotor.
¢ A servomotor that does not match ¢ When the servo ampiitier * Review the system settings.
| the selting has been connacted. _ power is turned ON L o o e e e e e
* The U, V, W phases in the ADU ¢ When a servo error is  Check the servomator cable.
outputs have shorted with each reset
| otherortoground. e o ]
A * Incorract wiring of U, V, W phases in  Correct the servomoter wiring.
@ [ the ADUoutputs _ _ " e ]
© The transistor module of the ADU * Replace the ADU.
is damaged.
[+ ADU tailure_ _ _ ——
* Failure of coupling between the " |+ Replace the servomotor.
| 2ervomotor and encoder - ———
* The servomotor oscillated. : * Review the servo parameters.
¢ U, V, Win the servo amplifier Immediate ¢ Check if there is a short circuit
outputs have short circuited with stop between U, V, W of the servo
sach oth:r. amplifier F outputs, e
2032 Qvercurrent ¢ U, V, Win the servo amplitier s Check if U, V, W of the servo
outputs have shorted to ground. amplifier outputs have been

grounded to the ground

terminal. Checkif U, V, W of the
servomotor are grounded to the
core. If grounding is found,
replace the servo amplifier

| and/or moter. _

(M) o Incorrect wiring of U, V, W phases in ’ e Correct the wiring.
| the servo smplifier outputs. _ b e e e e e e o o]
¢ The servo amplifier transistor is ¢ Replace the servo amplifier.
| damaged. _ B e e ]
e Failure of coupling between ¢ Replace the ssrvomotor,

servomotor and encoder
* Encoder cable fajlure

* Replaca the encoder cable.

¢ A servomotor that does not match * Check the connected motor set
l_he “'_, has be_en ted. At any time during operation B ﬂ lﬁe sys_teLn sett_ing_s. e
* The servomotor oscillated. ¢ Check and adjust the gain value
o e [ setinthe servo parameters. | _ |
¢ Noise entered the overcurrent : » Check if any relays or valves ars
detection circuit. operating in the vicinity.
® The converter bus voltage has ¢ Increase the acceleration time
reached 400 V or more. and deceleration time in the
¢ The freq y of leration and fixed parameters,
deceleration was too high for the ¢ Check the connection between
regenerative ability. C and P of the terminal block
¢ The regenerative resistor has for the terminal block for
| been connected incorrectly. r_egen:ra_t_iv: r:si:_taﬂc_e_. R
* The regenerative resistor in the ¢ Measure between C and P of the
2033 (M) QOvervoitage servo amplifier is destroyed. terminal block for regenerative
resistance with a multimeter; it

abnormal, replace the serve
amplifier. (Measurs about 3
minutes after the charge lamp
[ has gone out.)

* The power transistor for ¢ Replace the servo amplifier.
| regoneration is damagad, e o . e e el
* The power supply voltage is too high. * Measure the input voltage (R, S,

T) with a voltmeter,
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Table 2.11 Servo Amplifier Error List (2000 to 2799) (Continued)

option are overheated.

* The thermal protector incorporated

Error | Amplifler Error Cause Error
When Error Checked Corrective Action
Cade | Type Name Description Processing
« Error in data recsived from the servo ¢ Check the connection of the
system CPU motion bus cable.

Communica- ¢ Check if ',’:."' isa "

2034 M) tions error d in the
us cable,

* Check if the motion bus cable

is clamped correctly.
A) * The commandad speed is too high. ¢ Review the commanded speed.

« Servo system CPU failure * Repl the servo system CPU,

e There is excessive variation in the o Check the commanded speed,
position commands from the servo and the number of pulses per
system CPU; commanded speed is revolution and travel value per
too high. revolution in the fixed

2035 Data error it e T T — - | parameters. _ —-— -
¢ Noise has entered the commands » Check the connection of the
(M) from the servo system CPU, tion bus cable tor.

* Check if the motion bus cable
is clampead corractly.

® Check if the motion bus cable
is clamped correctly,

e Check if any relays or valves
are operating in the vicinity.

{A) o Servo system CPU failure « Replace the servo system CPU.

+ Fault in communication with the » Check the connection of the

. servo system CPU bus cable t
2036 Transmission ¢ Check if there is a
™M) error di ction in the moti
bus cable.
* Check if the motion bus cable
is clamped correctly.
2042 (M) |Feedback error |+ Encoder signal fault At any time during operation 's"'x’di"’ * Replace the servomotor.
[+ The fan of the AU has stopped. _ [+ Roplace the fan of the ADU. _ _ |
(o)  |Amiifier fin « The continuous output current rating « Reducs the load.
overheating of the ADU was exceeded. | o e e e ]

o Failure of ADU thermal sensor » Replace the ADU.

® The heat sink in the servo o If the effective torque of the
amplifier is overheated. servomoter is high, reduce the

o Amplifier error (rated output load.
exceedead) * Reduce the frequency of

¢ Power repeatediy switched acceleration and deceleration.

2045 ON/OFF during overload. ¢ Check if the amplifier’s fan has
¢ Cooling fault stopped.
(MR-H150B or higher)
. . * Check if the passage of
M) Fin overheating cooling air is obstructed,

* Check if the temperature
inside the panel is too high
(range: 0 to +55°C).

e Check if the electromagnetic
brake was actuated from an
external device during
operation.

* Replace the servo amplifier.

» The thermal protector incorporated ¢ Replace the ssrvomotor,

@) | [nthe servomotor operated.  _ _ | b o e e e e e ]

« The continuous output rating of the ¢ Reduce the load.
motor has been exceeded.

Motor * The servomotor is overloaded, o If the effactive torque of the
2046 verheatin servomotor is high, reducs the
o 9 load.
™M) * The servomotor and regenerative ¢ Check the ambient temperature
of the servomotor (range: 0 to

in the encoder is faulty,

* Replace the servomotor.
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Table 2.11 Servo Amplifier Error List (2000 to 2799) (Continued)

Error [Amplifler Error Cause Error
When Error Checked Corrective Action
Code | Type Name Description Processing ore
© The rated current of the motor has ¢ Reduce the load.

been exceeded.
* The load inertia or friction is too

great, .
e e e e e e e = = .

(A) Overioad

* Hunting occurred due to parameter * Review the servo parameters.
setting srror.
* An overload current of about 200% o Check if thers has been a
has been continuousty supplied to collision at the machine.
the servo amplitier and servomotor. ¢ if the load inertia is very largs,
2050 either increass the time
constant for acceleration and

deceleration or reduce the load.
¢ if hunting ocours, adjust the
™M Overload { position loop gain in the
eIvo parameters,
¢ Check the connection of U, V,
W of the servo amplifier and
servomotor.
¢ Check for disconnection of the
encoder cable.
¢ Replace the servomotor.

e The servo amplifier and servomotor ® Check if there has been a
were overloaded at a torque close to collision at the machine.
the maximum torque (95% or more o If the load inertia is very large,
of the current control value). sither increase the time

constant for acceleration and
deceleration or reduce the load.
¢ It hunting occurs, adjust the
position loop gain / position
control gain 1, 2, speed loop

Immediate gain/ speed control gain 1, 2 in
2051 M) Overload 2 stop the servo parameters.
® Check the connection of U, V,
W of the servo amplifier and
servomotor.
¢ Check for disconnection of the
encoder cable.
. . . ¢ Replace the servomotor.
At any time during operation o If the voltage of the bus in the
servo amplifier has dropped
(charge lamp has gons out),
replace the servo ampiifier.

*The deviation counter value has * Review the servo parameters.
exceaded the stipulated value.

A) ¢ Adequate acceleration is not
possible because the inertia is

| toogrest o] L o e e

» Encoder or cable failure. . . * Replace the encoder, cable.

» The differance between the servo ® Check if there has been a
amplifier command pulses and collision at the machine.
feedback pulses has ded ¢ Increase the time constant for

2052 Excessive error | 80000 puises. acceleration and deceleration,

¢ Increase the position loop
gain / position control gain 1, 2,

M in the servo parameters. ’

M) ¢ Check for disconnection of the
encoder cable.

* Replace the servomotor.

 If the voltage of the bus in the
servo amplifier has dropped
{charge lamp has gone out),
replace the servo amplifier.

2057 {A} Hardware fault |« Hardware fault in an ADU * Replace the ADU
RS232 ¢ Par ter unit tion error o Check for disconnection of the
2086 (M) communication parameter unit cable,
error ¢ Replace the parameter unit.
* The voltage of the backup battery * Replace the battery
(A) for the absolute encoder has (MR-JBAT-[ ]).
become low,
2102 Battery warning .
v o The voltage of the battery installed g:&;::::: * Replace the battery.
(M) in the servo amplifisr has become
low.
* The power supply voitage to the ¢ Replace the battery,
Battery absolute position sensor has * Check for disconnection of the
2103 (M) di ti b low. encoder cable,
warning ¢ Replace the servomotor.

* Replace the servo amplifier.
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Table 2.11 Servo Ampilifier Error List (2000 to 2799) (Continued)

Error |Amplifier

Error Cause

Code Type Name

Description

When Error Checked

Error
Processing

Corrective Actlion

Excessive
regeneration
warning

2140 (M)

An excessive regsneration error
(2030) is likely to occur
(regeneration of 85% of the
maximum load capacity for the
regenerative resistor has been
detectad).

(A)
Overload

A load of 80% of the level that will
cause an overload error (2050) has
been detected.

214 warning o

(M)

An overload error (2050, 2051) is
likely to occur (85% of overload
level detacted).

Ahsalut -

E d

failure

2143 {A) position

countsr warning

Servo

2146 emergency stop

(M)

The connection between 1A and 18
(smergency stop input) of CN6 of
ths servo amplitier encoder has
been broken.

(A)

An emergency stop has been
executed,

Emergency
stop

2147

(M)

An emergency stop (EMQ) signal
has been input from the servo
system CPU,

Main circuit

2149 OFF warning

(M)

.

The servo ON (SON) signal was
turned ON while the contactor was
OFF,

The main circuit bus voltage fell to
215V or lower at 50 rpm or lower.

Home position |e
setting error
warning

2196 (M)

After a home position set command,
the droop pulses did not come within
tha in-position range.

An incorrect parameter setting has
been made.

2201 | Amplifier setting

2202 { Motor type

2203 | Motor capacity

2204 | Number of fesdback pul

2205 |in-position range

Position control gain 2

2206 | (Actual position gain)

Speed control gain 2

2207 {Actual speed gain)

Speed integral

2208 compensation

2209 | Torque limit (forward)

2210 | Torque limit (reverse)

2211 | Emergency stop time delay

2201
to
2224

Parameter

A warning

Position control gain 1

2212 {Model position gain)

Speed control gain 1

2213 {Model spead gain)

2214 |Load inertia ratio

2215 | Excessive srror alarm level

Special compensation

2218 processing

2217 | Special servo processing

2218 | Td dead band compensation

2219 [Feed forward gain

Torque imbalance

2220 compensation

2221 { Dither control

2222 | Gain operation time

2223 | Servo responsibility

2224

Operation
continues

* Refer to the details on the
excessive regeneration error
(2030).

* Refer to the details on the
ovetioad error (2050).

* Refer to the details on the
overload srrors (2050, 2051).

+ Raplace the sncoder.

« Establish a short circuit between
1A and 1B of CN6 of ths servo
ampliier encoder.

Immediate
stop

* Release the emergency stop.

At any time during operation

Operation
continues

* Turn the main circuit contactor or
circuit power supply ON.

¢ Re-attempt home position return.

* Review the system settings and
servo parameters.
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Table 2.11 Servo Amplifier Error List (2000 to 2799) (Continued)

Error |Ampiifier Error Cause Error
When Error Checked Corrective Action
Code | Type Name Description Processing
* Out-of-range parameter setting has ¢ Check the servo parameter
been designated. Incorrect setting range.

parameter vaiues are ignored and
the values before setting are
retained.

2301 | Amplitier setting

2302 | Regenerative resistance »
2303 | Motor type

2304 { Motor capacity -
2305 | Motor rpm

2306 | Number of feedback pulses
2307 | Rotating direction setting
2308 | Automatic tuning setting
2309 | Servo responsibility

2310 } Torque fimit {forward)

2311 | Torque limit (reverse)
2312 ] Load inertia ratio

2313 | Position control gain 1
2314 | Speed control gain 1

2315 | Position control gain 2
2316 | Spead control gain 2
Speed integral

2317 compensation
2301 2318 | Notch filter 5
. : . Operation
2;;& {M) Parameter error 2319 | Feed forward coefficient At any time during operation c:r:,tinues

2320 | In-position range

Electromagnetic brake
sequence output

2321

Moniter output mode
selection

2323 | Optional function 1

2324 | Optional function 2
2325 | Optional function 3
2326 | Optional function 4

2327 | Monitor output 1 offset
2328 { Monitor output 2 offset
2329 | Pre-alarm data selection
2330 | Zero speed

2331 | Excessive error alarm level
2332 | Optional function §
2333 | Optional function 6

PJ-PiD switching position
droop

2322

2334

Torque limit compensation
factor

Speed integral
compensation

{actual speed differential
compensation)

2335

2336
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Table 2.11 Servo Amplifier Error List (2000 to 2799) (Continued)

Error |Amplitier Error Cause Error
rror Che Corrective Action
Code | Typs Name Deseription When € cked Processing
¢ Qut-of-range parameter seiting has ¢ Check the servo parameter
been designated. Incorrect setting range.

parameter values are ignored and
the values before setting are
retained.

2301 | Amplifier setting
2302 | Motor type
2303 | Motor capacity
2304 | Number of feedback pul .
2305 |In-position range

Position control gain 2

2306 (Actual position gain)

Speed control gain 2

2307 {Actual speed gain)

Speed integral
compensation

2309 | Torque limit {forward)

2310 | Torque limit (reverse)
2301

to (A) Par ter error 2311
2324 2312 Position control gain 1
{Modael position gain) Operation

Speed control gain 1 ’ continues
(Model speed gain)

2314 |Load inertia ratio
2315 | Excessive error alarm level

2308

Emergency stop time delay At any time during operation

2313

Special compensation
processing

2317 | Special servo pr ing
2318 ! Td dead band compensation
2319 | Feed forward gain

Torque imbalance
compensation

2321 | Dither controi
2322 | Gain operation time

2316

2320

2323 | Servo responsibility
2324 —_—

The following servo p ters * When the servo amplifier * Raview the system settings and

were set incorrectly. power is turned ON - the servo parameters. .

« Amplifier/external regenerative * When a servo error is
resistance setting reset

© Motor type

* Motor capacity

2500 (A) Parameter error
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Table 2.11 Servo Amplifier Error List (2000 to 2799) (Continued)

Error
Code

Amplifier

Error Cause

Type

Name

Description

When Error Checked

Error
Processing

Corrective Action

2501
2524

(A

Parameter error

* Incorrect parameter settings have
been inade.

2501

Amplifier setting

2502

Motor type

2503

Motor capacity

2504

Nisrmb,

of feedd K puk

2505

In-position range

2506

Peosition control gain 2
{Actual position gain)

2507

Speed control gain 2
(Actual speed gain)

2508

Speed integral
compensation

2509

Torque limit (forward)

2510

Torque limit (reverse)

2511

Emergency stop time delay

2512

Position controi gain 1
{Modael position gain)

2513

Speed control gain 1
{Model speed gain)

2514

Load inertia ratio

2515

Excessive error alarm levei

Special compensation

2518 processing
2517 | Special servo pr ing
2518 | Td dead band compensation

2519

Feed forward gain

2520

Torque imbalance
compensation

2521

Dither control

2522

Gain operation time

2523

Servo responsibility

2524

¢ When the servo amplifier
power is turned ON

o At the leading edge of the
PC READY tlag (M2000)

* When a servo error is
reset

Operation
continues

* Review the system settings and

the servo parameters.
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Table 2.11 Servo Amplifier Error List (2000 to 2799) (Continued)

Error

Error | Amplitier Error Cause
When Error Checked Processing

Code | Type Name Description

* The set parameter values are ® When the servo amplifier + Check and change the set
incorrect. power supply is turned ON parameter values, then switch
o The parameter data has been * At the leading edge of the the power to the servo system
destroyed. PC READY flag (M2000) CPU OFF then ON again, press
. e When a servo error is the reset key, or turn the PC
2601 | Amplitier setting reset READY flag (M2000) OFF then

2602 | Regenerative resistance o When the power to the ON again,
P
2603 | Motor type forvo sylem CPU I

2604 | Motor capacity

2605 | Motor rpm

2606 | Number of feedback pulses
2607 | Rotating direction setting
2608 j Autornatic tuning setting
2609 | Servo responsibility

2610 | Torque limit (forward)

2611 | Torque limit (re\ierso)

2612 | Load inertia ratio

2613 | Position control gain 1

Corrective Actlon

2614 | Speed control gain 1
2615 | Position control gain 2
2616 | Speed control gain 2

Speed integral
compensation
2618 | Notch filter
2?: ! vy |initial. 2619 | Feed forward cosfficient Immediate
2638 i erer 1 2620 In-position range stop

Electromagnetic brake
sequencs output

2617

2621

Menitor output mode
selection

2623 | Optional function 1
2624 | Optional function 2
2625 | Optional function 3
2626 | Optional function 4
2627 | Monitor output 1 offset
2628 | Monitor output 2 offset
2629 | Pre-alarm data selection
2630 | Zero speed

2631 | Excessive error alarm level
2632 | Optional function 5
2633 | Optional function 6

PI-PID switching position
droop

2622

2634

Torque limit compensation

2635 factor

Speed integral
compensation
(actual speed differentia!
compensation)

2636
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(2) Servo power supply module errors (2800 to 2999: only applicable when
using 273UHCPU (8/32 axis specification))

Servo power supply module errors are detected by the servo amplifier,

and their codes are 2800 to 2999.

The servo error detection signal (M1608+20n/Xn8/M2408+20n) comes

ON when a servo error occurs. Eliminate the cause of the error, reset

the error by turning ON the servo error reset signal (M1808+20n/Yn8/

M3208+20n), and reset operation. (Note that the servo error detection

signal will not come ON in response to error codes in the range 2900 to

2999 because these codes are for warnings.)

Note: 1. Regarding the excessive regeneration error (error code 2830),
the state at the time the error occurred remains stored in the
servo amplifier even after the protection circuit has operated.
The memory contents are cleared when the external power
supply is turned OFF, but are not cleared by the RESET signal.

. If error code 2830 is repeatedly reset by turning OFF the exter-
nal power supply, devices may be destroyed due to overheating:
only restart operation after the cause of the error has been
completely eliminated.

The servo power supply module errors are shown in Table 2.15.

Table 2.12 Servo Power Supply Module Error List (2800 to 2999)

Error Error Cause When Error Error
Code Name Description Checked |Processing Corrective Action
* The voltage to the power supply + Review the power supply
module fell below equipment.
170 VAC.
2810 |Low voltage |, A momentary power interruption
occurr_ng ____________________ _
¢ The load is too great. + Review the power capacity.
¢ The maximum load capacity of » Review the opsration pattern,
the regenerative resistor has either by reducing the
been exceeded due to frequent frequency of acceleration and
operation or continuous deceleration or reducing the
Excessive |- f°generative operation. | | speed. _ _ _ _ _ ______ -
2830 |, o generation |* The power transistor for « Roeplace the servo powsr -
| regeneration has been damaged. | supply module. _ _ _ _ _ _ _ -
* The regenerative resistor setting * Review the system settings.
|_ in_the system settings is incorrect. | Immediate | _ _ __ _ _ _ _ __ _____ __
* The regenerative resistor is wired |At any time |stop « Connect the wiring correctly.
incorrectly. during
» The regenerative resistor is operation » Correct the wiring.
| connected incorrectly. ] U —
* The power transistor for » Replace the servo power
2833 |Overvoltage | Fegeneration has been damaged. | supplymoduls. _ _ _ _ _ _ _ —
» The regenerative resistor is * Replace the regenerative
| destroyed. _ _ _ _ _ _ ____ - | resistor. _ _ _ _ _ ____. -
» The power supply voltage is too » Review the power supply
high. equipment.
¢ The servo power supply module * Replace the fan.
Amplifir |- fanisstopped. ________ S N A -
power » The continuous output current of * Reduce the load.
2847 supply the power supply module has
overheating |. beenexceeded. _ _ _ __ _ _ e e
+ Thermal sensor fault. * Roplace the servo power
supply module.
Excessive » 80% of the level that would cause . * Refer to the details on the
. . X Operation : X
2940 jregeneration | an excessive regeneration error continues oxcessive regeneration error
warning (2830) was detected. ’ (2830).
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